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Voor Annelies  De Lezer
Wie kent hem, die zijn hoofd zó wendt
van onze wereld naar een vreemde,
dat slechts het omslaan hem, ontheemde,
kort wegrukt uit zijn element?
Zelfs zijn moeder twijfelt: lijkt
hij op wie hij is, of op zijn in trance
verloren schaduw? Tijd schijnt hem althans
niet te deren, tot hij met moeite opkijkt:
langzaam haalt hij op wat zich al lezend
in ’t boek daaronder heeft bereid,
met ogen die in plaats van nemend,
gevend zijn, stuitend op werk’lijkheid:
zoals een eenzaam spelend kind
het hier en nu plots moet ervaren;
maar die zijn trekken, zoals zij waren,
van nu af aan veranderd vindt.
Naar R. M. Rilke

Voorwoord
Als schoolpsycholoog had ik veel ervaring met het diagnosticeren van lees- en 
spellingproblemen bij kinderen. Een wetenschappelijk onderzoek, zo dacht ik, 
doorloopt dezelfde fasen van de empirische onderzoekscyclus als een individueel 
onderzoek, maar er worden hogere eisen gesteld aan de explicitering van elke fase in 
die cyclus. Die eisen bleken nog hoger te liggen dan ik dacht, vooral door het systeem 
dat elk artikel goedgekeurd moest worden door twee terzake kundige beoordelaars van 
een tijdschrift voordat het artikel gepubliceerd kon worden. Ik kon mij bijvoorbeeld 
niet verlaten op mijn kennis van statistiek en methode van onderzoek rond het 
midden van de jaren ’60. Ook had ik geen les gehad in het schrijven van Engelstalige 
wetenschappelijke artikelen en was de mij zo kenmerkende verstrooidheid met het 
vorderen van de jaren nog toegenomen. Dat dit proefschrift toch geschreven kon 
worden dank ik vooral aan mijn begeleiders Cor Aarnoutse en Jan van Leeuwe. Jan 
voerde de statistische bewerkingen uit waar het de structurele analyses betrof en 
maakte de bijbehorende figuren met grote zorgvuldigheid. Bovendien dacht hij mee 
bij het tot stand komen van de artikelen. Hij bedacht enkele keren, toen Cor en ik vast 
liepen bij de uitgevoerde analyses, de oplossing. Cor heeft mijn vele versies van de 
artikelen steeds becommentarieerd. Telefonisch was hij overdag of ’s avonds steeds 
te bereiken. Hij heeft erg veel begeleiding gegeven en was de regisseur onder wiens 
vaste leiding het proefschrift tot stand kwam. Beiden zijn mij blijven begeleiden 
ook op momenten dat de combinatie van het werken aan dit proefschrift met een 
vrijwel full-time baan, het uitgeven van de methode ‘Toch Nog Leren Lezen?’ en 
het maken van aanvullende materialen bij die methode, mij eigenlijk te veel werd. Ik 
dank hen zeer voor hun begeleiding. Ook dank ik Lee Ann Weeks, niet alleen voor 
het corrigeren van het Engels maar ook voor het beter structureren van de inhoud 
van de artikelen.
Bij het onderzoek waren drie scholen betrokken. De directeur van De 
Bouwsteen, een school voor speciaal basisonderwijs in Capelle aan den IJssel, waar 
ik werkte als schoolpsycholoog, stond direct achter het onderzoek voor de dissertatie. 
Hij en de school gaven mij hun vertrouwen dit onderzoek uit te voeren indien dit niet 
ten koste zou gaan van mijn werk. Zo kreeg ik gelegenheid de testassistenten te trainen 
op de Bouwsteen in het afnemen van toetsen en om regelmatig met hen te overleggen. 
Ook werd het vele testmateriaal voor het onderzoek door deze school gekopieerd. 
Na overleg met de directies van de Openbare Basisschool West in Capelle aan den 
IJssel en van de dominee J. J. Buskesschool in Rotterdam, kreeg ik toestemming bij 
in totaal 254 kleuters toetsen af te nemen, en daarvan 226 kinderen in de groepen 3 
en 4. De communicatie met de Openbare Basisschool West over de logistiek liep via 
Tineke Alblas en Tineke Hagenaar en op de Dominee J. J. Buskesschool via Mary 
Klijnsma en Dicky Verhoeven in goede samenwerking. Vier doctoraalscripties over 
aspecten van het onderzoek werden geschreven door Natasja Derksen samen met 
Pui-Chee Chung, door Clair Coombes, Esther Metten en Patricia van Gilst die ook 
een deel van het testen voor hun rekening namen en een deel van de verwerking 
van de gegevens. Van de 15 testassistenten, grotendeels afkomstig van de opleiding 
pedagogiek van de Hogeschool Rotterdam, beperk ik mij tot Simone van Holsteijn. 
Naast het reguliere werk schoot zij te hulp wanneer er niet voorziene uitval was bij 
het afnemen van testen. Door de hulp van hierboven genoemde personen is een data 
set ontstaan van hoge kwaliteit en volledigheid van gegevens waarvoor ik hen dank. 
De meeste dank gaat uit naar mijn vrouw Annelies. Zij doorstond de spanning die 
gepaard ging met het onderzoek, het schrijven van de vier artikelen en de verdere 
afronding van dit proefschrift.
Wim Verhagen
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1In this chapter, the aims and main variables for the four studies reported on in 
this dissertation are presented. The definitions, measurement, and developmental 
courses of the predictive variables are described and, where relevant, their predictive 
influences in longitudinal studies of word recognition and word spelling are reviewed. 
But first the different phases in the development of literacy will be described. And 
secondly the main branches of theories that address what skilled word recognition 
and word spelling may be are considered and in addition a theory that describes a 
development of these two skills in relation with naming speed and phonological 
awareness. Finally, an outline of the various chapters of the dissertation is presented.
1.1 Purposes of the studies
Despite decennia of research, particularly in the United States, there is still a lot that 
we do not know about the development of early literacy. In Kindergarten and Grades 
1 and 2, the foundation is laid for the later word recognition and word spelling of 
children - or not as in the case of	children with dyslexia. In the latter case, the later 
word recognition and word spelling of most of the children will remain severely 
handicapped (e.g., Landerl & Wimmer, 2008). And many of these children may 
encounter problems with their functioning in society where rapid word recognition 
and word spelling are increasingly more important than in the past. In the present 
studies, it was therefore decided to follow the development of word recognition and 
word spelling in a group of children from the beginning of Kindergarten to the end 
of Grade 2 - that is, longitudinally. Whether or not phonemic awareness and naming 
speed measured in Kindergarten and Grade 1 predict later word recognition and 
the accuracy of word spelling in Grades 1 and 2 will be investigated. Phonemic 
awareness and naming speed are -to date- the most important predictors of word 
recognition and word spelling across the period of development examined here 
(Aarnoutse, 2004). And if phonemic awareness and/or naming speed are found to 
predict word recognition and/or the accuracy of word spelling at a later point in 
development, it can be assumed -provided an adequate methodological design is 
employed- that these variables share some variance with word recognition and word 
spelling and thus reflect the same underlying processes - to at least some extent. 
The primary goal of the present studies was therefore to determine at which points 
in development phonemic awareness and naming speed predict word recognition 
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and word spelling accuracy. In chapter 6 we will compare our results with those 
of similar studies and how they relate to some theoretical points of view. A second 
goal was to determine the development of phonemic and naming speed skills. A 
practical spin off from these studies can thus be a contribution to the early diagnosis 
of deficits in the areas of phonemic awareness and/or naming speed, which can then 
have consequences for the early treatment of children with such deficits.
1.2 Phases of literacy development
Verhoeven and Aarnoutse (1999) have identified three phases in the development of 
Dutch literacy: emerging,	early	and advanced literacy. During the first phase from 0 
to 4 years, children learn to speak and understand oral Dutch, which forms the basis 
for later literacy. Most children also become acquainted with the written language as 
a result of being read to and may discover that a single letter can stand for an object, 
such as the “M” on a milk carton that becomes a sign for “milk.” Children also often 
experiment with writing in this emerging phase of literacy development; they may 
draw, for example, rows of more or less regular scribbles in which letter forms and 
pictures can appear. In the second phase of literacy development from the beginning 
of Preschool until the end of Grade 1, two developments are crucial. Firstly, the 
discovery or learning by children of the alphabetic principle. That is, learning that a 
correspondence exists between graphemes and phonemes in order to recognize and 
to spell words. Phonemes are the sounds that constitute spoken words and serve a 
meaning distinguishing function like the first phoneme in the spoken words /love/ 
and /dove/. Graphemes are the smallest written units used to distinguish words and 
denote phonemes like /l/ and /d/ in the just given example. Graphemes may be single 
letters or a combination of mostly two letters. 
The second critical development is the rapid increase of word recognition speed that 
typically occurs after four months of reading and spelling instruction and starts for the 
average pupil around December of Grade 1. Such a rapid increase of word recognition 
speed will never be observed in any later phase of development. To illustrate this 
growth spurt, consider the following. In December of Grade 1, children are found to 
read a list of simple unrelated words such as man (man) and boek (book) with a speed 
of 4.5 seconds on average; by May of Grade 1, the speed of word recognition for the 
same list has dropped to 1.5 seconds on average (Verhoeven & Van Leeuwe, 2003).       
3IntroductIon
In the third phase of Dutch literacy development, word recognition gets 
automatized to such an extent that greater attention can be paid to text comprehension 
and experiencing of what is being read (e.g., Tan & Nicolson, 1997). Recognizing 
words somebody has printed then becomes a form of communication, just as 
listening to words somebody has spoken. Similarly, the accurate writing of a word to 
somebody also becomes a form of communication.
The present studies concern the phase of early literacy development, which 
encompasses the beginning of Kindergarten to advanced word recognition and word 
spelling at the end of Grade 2.   
According to Perfetti (1996) word recognition is the ability to map a printed 
word to spoken language. Conversely, word spelling can be defined as the ability 
to map spoken language to a printed word. As indicated by these definitions, word 
recognition and word spelling should be separated from reading comprehension and 
the writing of text, respectively. Word recognition is a necessary, non-intellective and 
therefore not sufficient condition, for reading comprehension (Adams, 1990; Ehri, 
1991; Perfetti, 1985; Pressly, 2000; Reitsma, 1991; Stanovich, 1991). Word spelling, 
conversely, is a necessary,	 non-intellective and therefore not sufficient condition 
for the writing of text. The level of children’s non-intellective word recognition 
and word spelling skills indicate the extent to which word recognition and word 
spelling are accurate and/or automatized. This automatization process, which starts 
in the first or second Grade, is very important for the further development of reading 
comprehension: automatization reduces the memory load and thereby enables 
reading comprehension (Perfetti, 1985; Stanovich, 1991; Van Orden & Goldinger, 
1994). The present studies thus concern an important part of early and advanced 
literacy, namely children’s non-intellective word recognition and word spelling in 
Grades 1 and 2 and their preparation for this in Kindergarten. 
The orthography of a language is the manner in which spoken words 
are represented by strings of written or printed forms for that language. In an 
alphabetic orthography, the signs or written forms are letters or graphemes. Each 
alphabetic orthography thus has a set of grapheme-phoneme connections that largely 
corresponds to the set of phoneme-grapheme connections used in text. Alphabetic 
orthographies differ in the degree of consistency that characterizes their grapheme-
phoneme connections in texts. Finnish orthography is considered the most consistent 
alphabetic orthography; English orthography is considered the least consistent 
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alphabetic orthography (Seymour, 2005); Dutch orthography is about midway along 
this continuum. The more consistent an orthography is, the easier it is for a child 
to start accurately recognizing and spelling words (Cossu, Shankweiler, Liberman, 
& Tola, 1988; Ellis & Hooper, 2001; Hoxhallary, Van Daal, & Ellis, 2004; Öney & 
Durgunoğlu, 1997; Mann & Wimmer, 2002; Seymour, Aro, & Erskine, 2003; Spencer 
& Hanley, 2003). It is assumed that the consistency of a language’s orthography also 
influences children’s later word recognition and spelling (Frost, 2005). Given that 
the large majority of the studies of children’s early literacy development to date have 
been conducted using English orthography (i.e., a very inconsistent orthography), 
the effects in studies using English orthography should, as much as possible, be 
considered separately from the effects in studies using other - more consistent - 
orthographies such as Dutch. 
1.3 Theories of word recognition and word spelling
The two most influential sets of theories concerned with visual word 
recognition and word spelling are dual route theories and connectionist reading 
theories (Snowling & Hulme, 2005).
Classical dual route theory distinguishes two independent processing routes 
for word recognition: the direct or lexical route and the indirect, nonlexical (i.e., 
phonological) route. The lexical route involves retrieval of a single word from the 
mental lexicon, which contains knowledge of the spellings and pronunciations for 
letter strings that are real words. The phonological or nonlexical route for word 
recognition involves rules that relate segments of orthography to segments of 
phonology (Coltheart, 2005). In the lexical route for spelling, the spoken word is 
looked up in the phonological lexicon, which connects the phonological form of a 
word to the corresponding word in the orthographic lexicon, from which the written 
word is retrieved. In the nonlexical (i.e., phonological) route for spelling, rules are 
used to relate segments of phonology to segments of orthography.
One of the best developed connectionist theories used to describe 
comprehensive reading and word recognition is the theory of Van Orden and 
Goldinger (1994), which was extended for spelling by Bosman and Van Orden 
(1997). As far as word recognition and word spelling are concerned, a system with 
two groups of fully interdependent subsymbols is assumed: visual and phonological 
5IntroductIon
subsymbols. This system is a metaphor for a self-teaching system in the brain with 
two supposed groups of neurons that correspond to the visual and phonological 
groups of subsymbols. Presentation of a visual word to such a system thus activates 
a pattern of visual subsymbols that feeds forward to a pattern of phonological 
subsymbols that then feeds back, in turn, to the pattern of visual subsymbols. Where 
the visual feedback matches the pattern of visual input, the connections between 
the various visual and phonological subsymbols are strengthened and where not the 
connections are weakened. 
Given that the connections are bidirectional, the input of a spoken word can 
similarly activate a pattern of phonological subsymbols that feed forward to a pattern 
of visual subsymbols that are then translated into a written word. However, a feed-
back process does not occur from the visual subsymbols to the phonological symbols 
(Bosman & van Orden, 1997). By reading over the written word either during or after 
the writing process, however, feedback can be obtained about the match between the 
pattern of visual subsymbols and the pattern of phonological subsymbols. When a 
mismatch is perceived a second try or more tries may be undertaken. We all know the 
experience of having to write a word down in order to determine by word recognition 
the correctness of its spelling but also that it interrupts the spelling process and that 
it is relatively time consuming.
A fundamental difference between the dual route and connectionist theories of 
word recognition and word spelling is that connectionist theories assume phonological 
elements to continue to play a central role in advanced word recognition while dual 
route theories do not. Whether or not sublexical phonemic elements still play a 
role in skilled word recognition for known words, however, has yet to be decided 
empirically. In other words, 100 years of reading research has failed, according 
to Van Orden and Kloos (2005), to determine whether skilled reading necessarily 
involves the processing of sublexical phonological elements. Both kinds of theory 
are still far from being formulated in a falsifying way.
1.4 The speed and accuracy of word recognition
Word recognition is typically measured using lists of unrelated words. In such a 
manner, one can be quite sure that word recognition alone is measured and not word 
recognition aided by semantic or syntactic constraints. (Lyon & Moats, 1997). It is 
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also important that the speed versus accuracy of word recognition be distinguished 
as these are not the same. Dyslexic children, for example, may recognize words in 
a slow but precise manner or, alternatively, in a fast but inaccurate manner. These 
different types of reading problems call for different treatment courses. In addition, 
it is critical that the speed and accuracy of word recognition be distinguished in 
the early elementary school Grades as such measures have been found to relate 
differently to - for instance - phonological awareness and naming speed at this age 
(De Jong & Wolters, 2002; Schatschneider, Francis, Carlson, Fletcher, & Foorman 
2004). 
The speed of word recognition is typically measured by having the participant 
read as many words as possible from a list of unrelated words within a brief period of 
time, such as a minute. The words may have the same degree of difficulty or slowly 
increase in difficulty. In the latter case (i.e., with the use of so-called graded word 
lists), the words should not be too difficult, as this would result in a measurement of 
the accuracy of word recognition under time pressure, as opposed to strictly the speed 
of word recognition. Word recognition accuracy is typically measured using a graded 
word list without time pressure. In order to differentiate between children, moreover, 
the lists used to measure the accuracy of word recognition should contain much 
more difficult words than the lists used to measure the speed of word recognition. In 
sum, tests of word recognition speed and word recognition accuracy measure partly 
different constructs. 
The accuracy of word spelling is typically measured via the dictation of 
words or sentences that may be graded with respect to difficulty or contain spelling 
difficulties that should be mastered by a certain age or Grade. Word spelling speed 
is rarely measured, for example via the dictation and spelling of as many words as 
possible within a given period of time (e.g., Kort, Van den Bos, lutje Spelberg, Van 
der Wild, Schittekatte, Vermeir, & Verhaeghe, 2005). Just as for word recognition 
it can be argued that  tests of word spelling accuracy versus word spelling speed 
measure partly different constructs.
1.5 A theory about the development of word recognition and word spelling
One of the best developed theories to describe the phases of literacy development 
in greater detail is the phase theory or phase model of Ehri (2005a, 2005b, 1997). 
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With the exception of the first phase, each phase should be passed through before 
entering the next phase but the speed with which a child progresses through the 
different phases can vary per child or depend upon the quality of instruction or the 
consistency of the orthography of the relevant language. The phases are the same for 
word recognition and spelling; the spelling of a word, however, is generally more 
difficult than recognition of the same word. This is, among others, because only 
one unit of information has to be produced after the beginning of word recognition, 
whereas each letter constitutes a unit for spelling purposes (Ehri, 1997). We will 
return later to the relation between word recognition and word spelling. 
In the pre-alphabetic phase of literacy development, children can associate 
a printed word with one or more letter forms without knowing the corresponding 
phoneme(s). For example, a child may associate the letter s with the word snake 
because this letter has the form of a snake. Pre-alphabetic children are particularly 
sensitive to the first and the last letter forms in a word as these have been shown to 
generally be the most salient features of a visual word (Bastien-Toniazzo & Jullien, 
2001; Marchbanks & Levin, 1965).
In the second or partial alphabetic phase, the child detects and learns some of 
the connections between graphemes and their corresponding names or phonemes. It 
is mostly the first or last grapheme-phoneme connection for a word that is acquired 
because these connections tend to be the most salient. It is important that the 
graphemes also correspond to phonemes in the child’s deep phonological memory for 
words: the relevant connections should not be superficial sound-letter associations 
(Ehri, 1997).
In the third or full alphabetic phase of literacy development, the phoneme-
grapheme connections for a word are combined to form a grapho-phonic unit (Ehri, 
2005a). This should also be done for words that are phonologically inconsistent. And 
in a similar manner, phono-graphic units are thus formed for the spelling of words. 
In the fourth or consolidated alphabetic phase, letter groups become connected 
to and may come to symbolize accurately a phonemic blend that is part of more than 
one well-known word like ing and in. According to Ehri (2005a), the grapheme-
phoneme relations are consolidated within such units. And for spelling purposes, 
phonemic blends are connected to letter clusters.
In the automatic phase of development for word recognition, a row of letters 
starts to symbolize the entire spoken word. After some training, an orthographic 
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representation is formed for the word and unitized with the phonological 
representation of the word. In automatized word recognition, then, seeing a word 
directly evokes accurately the spoken word and its meaning without mediation by 
the component phonemes or phoneme groups. In spelling, the spoken word directly 
evokes the orthographic representation of the word from which each written letter 
is retrieved. It is clear in this theory and also in the quite similar theory of Perfetti 
(1997) what the orthographic representation is not: a visually represented word 
in memory which is relatively independent of phonological awareness, like in the 
theories of Share (1995) and Wolf and Bowers (1999). It is only vaguely made 
clear what else the orthographic representation might be: a visual code. What the 
orthographic representation may be - if there is one - is one of the great problems in 
the science of reading.
1.6 Predictors of word recognition and word spelling
Dumont (1984), a pioneer of the study of learning disabilities in the Netherlands, 
distinguished eight phonological, eight visual, and six executive conditions for 
learning to recognize and spell words. These cognitive conditions were the result 
of detailed analyses of the task of learning to read and spell - analyses which might 
still be useful for the diagnosis of individual reading and spelling problems today. 
Nowadays, however, these assumed cognitive conditions have been replaced by 
empirically proven predictors for word recognition and word spelling. In several 
studies, only a small number of variables have been shown to be clearly predictive 
for word recognition and word spelling: letter knowledge, phonological awareness, 
naming speed, and short term memory. Short term memory, however, behaves 
statistically much like a phonological skill and will therefore not be considered further 
here (Brady, 1991; Parrila, Kirby, & McQuarrie, 2004; Shankweiler, Liberman, 
Mark, Fowler, & Fischer, 1979; Wagner & Torgesen, 1987; Wagner, Torgesen & 
Rashotte, 1994; Wagner, Torgesen, Rashotte, Hecht, Barker, Burgess, et al. 1997). 
1.6.1	Letter	knowledge
As already mentioned, alphabetic orthographies entail a basic set of phoneme-
grapheme connections that involve one or two letters in Dutch orthography. According 
to Bowey (2005), letter knowledge at its most basic level is the ability to distinguish 
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letters that only differ from others with respect to one or more features (e.g., the 
ability to distinguish d from b or k from h). Letter knowledge at a more developed 
level is knowledge of the connections between written or printed graphemes and their 
corresponding phonemes. Receptive knowledge of graphemes can thus be measured 
by pronouncing a phoneme and asking the child to either write the corresponding 
grapheme or point to it on a card with the graphemes on it. Productive knowledge 
of letters/graphemes is typically measured by asking the child to name the letters/
graphemes presented on a card. 
Many studies of English-speaking children have shown such children’s 
letter knowledge prior to formal reading instruction to be a good predictor of 
their later word recognition (Bowey, 2005; Bond & Dijkstra, 1967; Ehri & Sweet, 
1991; Scarborough, 1998). However, as we saw before, the development of letter 
knowledge does not necessarily imply that the relevant connections can actually be 
used for the recognition or writing of words and thus contribute to later reading skill 
(Adams, 1990; Bowey, 2005). Children may master phoneme-grapheme connections 
but not understand that these connections can also be used for the recognition and 
spelling of words. And this lack of understanding may be why the isolated learning 
of graphemes in Kindergarten, in contrast to the learning of isolated phonological 
skills, does not influence later word recognition (Adams, 1990). The teaching of 
grapheme knowledge in combination with the teaching of phonological skills, 
however, has been found to have a stronger effect on later word recognition than 
the teaching of phonological skills alone, which is probably because such learning 
closely resembles the decoding and recoding of words (Blachman, 2000; Bus & 
Van IJzendoorn, 1999). According to Bowey (2005), moreover, letter knowledge and 
phonemic awareness in (preparatory) reading instruction appear to stimulate each 
other to the extent that the two skills co-determine early reading development and 
phonological awareness. 
In the Netherlands, the situation concerning the role of letter knowledge in 
Kindergarten is different from that in most English-speaking countries. There is no 
formal preparatory reading instruction during this period and informal instruction 
is virtually nonexistent (Aarnoutse, Van Leeuwe, & Van Leijsen, 2004). That is, 
very little or no phonological training in combination with the training of letter 
knowledge occurs in general in Dutch Kindergarten. This may explain why passive 
letter knowledge is not predictive of beginning word recognition in Dutch, which is 
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in contrast to the situation for English (Aarnoutse 2004). Nevertheless, on average, 
children in the Netherlands know 10 to 12 graphemes out of 23 graphemes by the 
end of Kindergarten (Aarnoutse, Beernink, & Verhagen, 2007). Dutch children thus 
appear to learn these connections incidentally from — for example — being read to, 
learning to recognize and write their name and the detection of particularly salient 
grapheme-sound connections in their surroundings such as the “M” in “McDonald’s.”
1.6.2	Phonological	awareness
The implicit and/or explicit knowledge that people have of the sound structure of 
spoken words is understood to be phonological awareness. Phonemic awareness 
concerns the knowledge of phonemes and the speech sounds or units of sounds used 
to build spoken words and distinguish meanings (Nagy & Scott, 2000; Tunmer, 
Herriman, & Nesdale, 1988). Phonological awareness can be measured in different 
ways. The child can be asked to analyze the first or the last phoneme in a word, 
undertake phonological analysis or phonological synthesis with respect to all of the 
phonemes in a word, or name a word after deletion or addition of a phoneme at the 
end of the word.
According to Perfetti (1996), knowledge of the alphabetic principle is 
necessary to learn recognizing words in an alphabetic writing system. Stated 
concretely, this means that both letter knowledge and phonemic synthesis of sounded 
graphemes into a word are necessary for beginning word recognition. For beginning 
spelling, conversely, the spoken word must first be analyzed into phonemes before 
the phonemes can be connected to graphemes in the right sequence (Ehri, 1991; 
Tunmer & Hoover, 1992; Struiksma, Van der Leij, & Vieijra, 1997). In other 
words, phonological awareness appears to be essential for the start of learning 
to both recognize and spell words. In addition, phonological awareness has been 
found to predict children’s word recognition for a longer time in languages with 
less consistent orthographies than in languages with more consistent orthographies 
(Bowey, 2005). This probably occurs because it is much more difficult to connect 
phonemes to graphemes in a text with an English orthography than it is in texts 
with more consistent orthographies. At the same time it may show that, besides 
the alphabetic principle, there is probably no other main way to learn to read, for 
example by remembering the word as a visual pattern of letters. 
The explicit training of phonological skills, particularly in combination with 
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letter knowledge, also contributes, as we saw, to early word recognition and to an 
even longer period of development in early word spelling (Bus & Van IJzendoorn, 
1999; National Reading Penal, 2000).
The development of phonological awareness progresses from the syllable 
level to the onset-rime level and from the latter level to the phoneme level (Goswami, 
2000; Treiman & Zukowski 1991, 1996). The onset of a word of one syllable is the 
first consonant or consonant combination of a word; the remaining part of the word 
is the rime. For example, in man (man) and bloem (flower), the onsets are m and bl; 
the rimes are -an and -oem, respectively. The onset-rime level and the phonemic 
level overlap because the onset can be the first phoneme (Goswami, 2000). In Dutch, 
simple phonemic skills develop prior to the start of formal reading instruction. 
The analysis of the first or last phoneme of a spoken word, for example, is almost 
mastered at the beginning of Kindergarten (Beernink, 2002). This skill has also been 
found to be predictive of later Dutch word recognition speed (Aarnoutse, 2004). In 
addition, the synthesis of Dutch Consonant Vocal Consonant-words (CVC) that have 
the same vocal is well-developed in early Kindergarten (Aarnoutse et al., 2007). The 
child is asked to point to one of four pictures to indicate the relevant word in this 
task, and problems with this skill have been found to be predictive of problems with 
Dutch word recognition in the fall of Grade 1 (Verhagen & Van der Steen, 1980). 
The predictive value of these simple phonemic skills for word recognition 
speed can be explained by the fact that they entail processes that are necessary - as 
we saw above - for early word recognition and spelling. Another explanation may 
lie in the fact that children who have just started Kindergarten can isolate words 
within the stream of speech via recognition of their first and last phonemes of words 
(i.e., phonemic boundaries). Dutch children have almost complete mastery of this 
phonemic synthesis of CVC words in early Kindergarten. That is, the child may 
recognize the first and last phonemes in a word while the phoneme in the middle is 
the same for four pictured words and this may be enough to select the picture for 
the target word. In those studies these simple phonemic skills at the beginning of 
Kindergarten were not the result of formal training of these or related skills or of 
letter knowledge. 
In relative consistent orthographies, such as that of Dutch, the effects of the 
relatively consistent letter-sound connections are thought to be sufficiently powerful 
to feed children’s phonological skills, which reach mastery at the end of first Grade 
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(De Jong & Van der Leij, 1999; Landerl & Wimmer, 2000; Öney & Goldman, 
1994; Bast & Reitsma, 1998; Bentin & Leshem, 1993). However, Caravolas (2005) 
has criticized some of these studies on the grounds that the supposed mastery of 
phonological awareness can be ascribed to ceiling effects of the tests used and 
therefore to a lack of sufficient discriminative power for the more difficult items 
included in the measures. 
1.6.3	Naming	speed	and	word	recognition
According to Wolf, Bally, and Morris (1986) naming speed is the speed with which 
children name a series of well-known items when asked to do so as rapidly as possible. 
The stimuli are typically letters, digits, colors, or pictures of familiar objects, and it 
is assumed that most naming responses are overlearned (i.e., highly automatized). 
Naming speed is often taken to be a phonological variable because it is associated 
with the retrieval of such phonological information as a spoken word, the name of 
a letter, or the phoneme associated with a grapheme. Moreover, some of the studies 
reviewed by Savage (2004) did show naming speed to contribute to the variance in 
word recognition independently from the contributions of phonological awareness. 
In addition, only a few times high correlations have been found between naming 
speed and phonological awareness.	However, not only for languages with consistent 
orthographies but also for languages with inconsistent orthographies, most empirical 
studies have shown naming speed and phonological awareness to explain unique 
parts of the variance in measures of word recognition and/or have only low or low to 
moderate correlations in the prediction of word recognition (Catts, Gillespie, Leonard, 
Kail, & Millar, 2002; Compton, Olson, & DeFries, 2001; Georgiou, Parrila, Kirby, 
& Stephenson, 2008; De Jong & Van der Leij, 1999; Kirby, Parrila, & Pfeiffer, 2003; 
Landerl & Wimmer, 2008; Manis, Doi, & Bhadha, 2000; Manis, Seidenberg, & Doi, 
1999; Parrila, Kirby, & McQuarrie, 2004; Schatschneider et al., 2004; Wimmer, 1993; 
Wolf, O’Rourke, Gidney, Lovett, Cirino, & Morris, 2002). Moreover, in more specific 
research the relation between naming speed and the accuracy of word recognition 
is not reported to be mediated by other externally measured variables. In the recent 
review by Georgiou et al. (2008), naming speed was found to be a significant predictor 
of word recognition even after verbal and nonverbal IQ, prior word reading ability, 
short term memory, articulation rate, speed of processing, letter knowledge, and 
phonological awareness were controlled for statistically. 
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For languages with relatively consistent orthographies, word recognition speed 
has been found to be predicted by only naming speed in normally developing readers 
after Grade 1 and in dyslectic children after Grades 2 or 3 (Aro & Wimmer, 2003; Van 
den Bos, 1998; Van den Bos, Zijlstra, & lutje Spelberg, 2002; Van den Bos, 2008; De 
Jong & Van der Leij, 1999; Korhonen, 1995; Wimmer, 1993; Wimmer, Mayringer, & 
Landerl, 1998; Wimmer, Mayringer, & Landerl, 2000). With the exception of Kirby et 
al. (2003), studies of English orthography have found a different pattern of relations. 
In English orthography phonological awareness and naming speed both predict the 
accuracy of word recognition up to third Grade (Parrila et al., 2004;Schatschneider 
et al., 2004; Wagner et al., 1994; 1997). Thereafter, phonological awareness 
continues to predict the accuracy of word recognition but naming speed does not 
(Torgesen, Wagner, Rashotte, Burgess, & Hecht, 1997). Moreover, in the first three 
Grades of elementary school in English orthography, phonological awareness exerts 
stronger effects on word recognition accuracy than naming speed does. The effects 
of phonological awareness and naming speed in English orthography on the speed of 
word recognition vary depending on the study (Patel, Snowling, & De Jong, 2004; 
Schatschneider et al., 2004; Torgesen et al., 1997). 
Naming speed for letters and digits (i.e., alphanumeric signs) has consistently 
been shown to predict word recognition better than naming speed for colors and 
pictures (i.e., nonalphanumeric signs) (Bowey, 2005). This is plausible because the 
former clearly share orthographic features with word recognition while the latter 
do not. Younger children appear to be less sensitive to the difference between 
alphanumeric and nonalphanumeric signs than older children on naming speed tasks 
(Van den Bos et al., 2002; Wolf et al., 1986). 
Nonalphanumeric naming speed increases from Kindergarten up to mature 
adulthood while alphanumeric naming speed reaches an asymptote around 16 years 
of age (Eleveld, 2005; Van den Bos, 2003; Van den Bos, 2008; Van den Bos et al., 
2002; Wolf et al., 1986).
The relation between alphanumeric naming speed and word recognition speed 
increases over the course of time for the	 relatively consistent Dutch orthography 
(Van den Bos et al., 2002; Van den Bos, 2008). With the exception of Georgiou et 
al. (2008), studies of English orthography show mostly the opposite trend (Van den 
Bos et al., 2002).
In sum, phonological awareness is the predominant predictor of word 
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recognition accuracy in English with its relatively inconsistent orthography; naming 
speed is the predominant predictor of word recognition speed in languages with a 
relatively consistent orthography such as Dutch. Given that both word recognition 
accuracy and word recognition speed are not typically assessed, a good comparison 
of the findings for a relatively inconsistent orthography (i.e., English) with those 
for relatively consistent orthographies is not possible. Nevertheless, most studies of 
inconsistent English orthography and relatively consistent orthographies show that 
naming speed explains unique variance of word recognition and phonemic awareness 
as well and/or that both variables correlate low to moderate. Naming speed for letters 
and digits predicts word recognition better than naming speed for colors and pictures 
although to a greater extent for older than for younger children. The relations between 
alphanumeric naming speed and word recognition speed increase over the course of 
time for the relatively consistent orthography of Dutch. In English, however, the 
trend is mostly in the opposite direction.
1.6.4	Naming	speed	and	word	spelling
The relations of spelling to naming speed and phonological awareness have been 
investigated in considerably fewer studies than the relations of word recognition 
to these variables. For a group of 61 Grade 3 and Grade 5 children, for example, 
phonological awareness and naming speed for digits were both found to predict 
spelling skill in a regression analysis (Savage, Frederickson, Goodwin, Patni, Smith, 
& Tuersley, 2005). When Savage and Frederickson (2006) divided a group of 67 
ten-year-old children into average (> -1 SD) and below average spellers (≤ -1 SD), 
the below average spellers scored significantly lower than the other children on 
phonological awareness and even lower on naming speed for digits.
When Sunseth (2000) compared a group of 18 children with a Naming Speed 
Deficit (NSD) to a group of 15 children with a Phonological Deficit (PD), both groups 
scored significantly below what could be expected for their Grade on standardized 
dictation spelling tests. When Sunseth and Bowers (2002) divided a group of 68 
Grade 3 children into a NSD group, a PD group, a Double Deficit group (DD), and a 
Double Asset (DA) or control group (N = 17), both the single deficit groups and the 
DD group showed significantly lower spelling scores than the DA group and the age 
norms. The speed of word recognition was uniquely related to naming speed.
In other research, Wimmer et al. (2000) showed spelling problems in Grade 
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3 to be related to deficits in phonological awareness and naming speed at the start 
of Grade 1. The results of this study in a language with a relatively consistent 
orthography, like Dutch, are akin to the results of the four aforementioned studies 
of children learning to spell in English with its inconsistent orthography. In each 
study significant associations with spelling were found for both naming speed and 
phonological awareness. As in the study of Sunseth and Bowers (2002), naming 
speed related uniquely to the speed of word recognition. Or, stated differently, 
phonological awareness related to word spelling accuracy for a longer time than to 
word recognition, which is in agreement with research in languages with inconsistent 
orthographies and in relatively consistent orthographies (Bradley & Bryant, 1983; 
Frith, 1985; Lie, 1991; Lundberg, Frost, & Petersen, 1988; Juel, Griffith, & Gough, 
1986; Mommers, 1987; Sunseth & Bowers, 2002; Tornéus, 1984; Wimmer, Landerl, 
Linortner, & Hummer, 1991; Wimmer, et al., 2000; Landerl & Wimmer, 2008). In 
keeping with this, phonological programs in Kindergarten have been shown to have 
effects on children’s word spelling after Grade 1 and not on their word recognition 
(Bus & Van IJzendoorn, 1999). 
For the accuracy of children’s word spelling, Savage, Pillay, and Melidona 
(2008) showed naming speed to be a unique predictor of word spelling accuracy 
after control for vocabulary and nonverbal intelligence, pseudo-word recognition 
and pseudo-word spelling (i.e., phonological decoding), and extraneous motor and 
attention variables. In addition to this, naming speed appears to affect the accuracy 
of word spelling and speed of word recognition over and above phonological 
awareness. Naming speed appears to reflect the use of fully-specified, word-specific 
orthographic representations (Bowers, Sunseth, & Golden, 1999; Manis et al., 2000; 
Manis & Freedman, 2001; Manis, Seidenberg, & Doi, 1999; Wimmer & Mayringer, 
2002; Wolf, O’Rourke, Gidney, Lovett, Cirino, & Morris, 2002). These results 
suggest that the relation between naming speed and word spelling accuracy may, 
at least partly, be a relation between orthographic knowledge and word spelling 
accuracy.
In sum, there is much less research available that is relevant for spelling 
than there is for word recognition. Naming speed and phonological awareness both 
relate to spelling in third Grade in English and in a relative consistent orthography. 
Phonological awareness relates to word spelling accuracy for a longer time than to 
the speed and accuracy of word recognition. And naming speed appears to explain 
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unique variance of the accuracy of word spelling. Possibly, the relation between 
naming speed and spelling is a relation between orthographic knowledge and spelling.
1.7 The development of word spelling accuracy and how this may differ 
from the development of word recognition speed
In older studies, word spelling accuracy and word recognition have been assumed 
to constitute different skills (Bryant & Bradley, 1980; Bradley & Bryant, 1979; 
Campbell, 1987; Frith, 1980; Frith, 1987). Nevertheless, word spelling accuracy and 
word recognition predict each other quite well during early as well as later word 
spelling and word recognition (Carver, 2003; Ehri, 1997; Hooper, Swartz, Wakely, 
de Kruif, & Montgomery, 2002; Jenkings, Johnson, & Hileman, 2004; Leppänen, 
Niemi, Aunola, & Nurmi, 2006). In keeping with this, it has been asserted in more 
recent studies that word spelling and word recognition are largely the same in 
principle but that learning to accurately spell a word develops later than learning to 
accurately recognize the same word (Ehri, 1997; Perfetti, 1997). 
The most important reason to consider word recognition and word spelling to 
be largely the same after their beginnings is that, according to Perfetti (1997), they 
share the same underlying lexical representations of words. A lexical representation 
is a bond between the phonological and the orthographic representation of a word. 
For skilled word recognition, the perceived word is compared to word representations 
in the orthographic part of the bond (i.e. the bond between the phonological and the 
orthographic representation). When a match is found, the spoken word can then by 
the orthographic representation be activated as a unit. For skilled word spelling on 
dictation, the spoken word is compared to the phonological word representations 
in the phonological part of the bond. When a match is found, the orthographic 
representation of the word is by the phonological representation activated and 
retrieval of the relevant graphemes or letters from the orthographic representation 
then occurs. When the phonologic representation of an entire word cannot be 
related to a word-holistic orthographic representation for the spelling of a word, 
one or more of the component phonemes from the phonologic representation may 
be used to activate one or more of the - sometimes missing or weakly bonded - 
corresponding graphemes in the orthographic representation. When this is further 
assumed to be the rule rather than the exception, it is possible that the use of such a 
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lexical representation relates to both children’s use of phonological information for 
purposes of compensation and to relatively poor quality orthographic representation. 
As seen in the previous section, the quality of orthographic representation can also 
be related to naming speed. Both the speed and accuracy of accessing relatively poor 
orthographic representations may then be associated with naming speed, besides 
phonological awareness. We assume that this is what happens when the spelling of 
a word is not yet automatized for the words on a standardized spelling test with a 
possible exception for the easy words of such a test which may be related to naming 
speed only. We further assume the development of phonologic representations after 
the beginning of spelling to provide no serious problems for normally developing 
children in a language with a relatively consistent orthography (e.g. Wimmer, 1993; 
Mann & Wimmer, 2002).
In sum, naming speed for purposes of early spelling, after a phase of 
beginning spelling, can be assumed to measure the speed and accuracy of accessing 
an orthographic representation that is relatively incomplete and/or weakly bonded to 
the phonological representation on one or more places. Under such circumstances 
phonological awareness can then be assumed to measure the extent to which 
phonological information must be called upon to compensate for incomplete and/or 
weakly bonded orthographic representations. 
In the preceding, just how the assumed development of spelling relates to 
the bond between the phonologic and orthographic lexical representation has been 
described. Word recognition also relates to lexical representation but involves easier 
access of lexical representations than spelling. Reading a word is easier than spelling 
a word for at least three reasons (Perfetti 1997). First, a reader can choose one word 
over a group of “orthographic neighbors” during the word recognition process and 
miss one or more letters during this process. Second, sounding printed words can 
provide a match to the phonological representation. And third, the recognition of 
graphemes for word recognition purposes is easier than the retrieval of graphemes 
for spelling purposes. 
Van den Bos (2008) has formulated a theory that can add, as we will see, to 
the theory of Perfetti (1997). Van den Bos (2008) states that word recognition speed 
relates more to word-holistic or lexical variables such as alphanumeric naming speed 
and less to word-analytic or sublexical variables such as phonemic awareness over 
time. Van den Bos (2008) emphasizes that the terms word-holistic and word-analytic 
18
IntroductIon
are not meant to imply that the holistic is more visually oriented than the analytic. 
The term holistic should also not be taken to refer to purely non-phonological 
processes nor the term analytic to refer to purely phonological processes. While 
Van den Bos (2008) does not provide more examples of word-holistic variables 
than of alphanumeric naming speed, Perfetti (1997) provides examples – as we 
have seen - of differences between reading and spelling and that these differences 
appear to involve word-holistic features. To start with, Perfetti (1997) states, as we 
saw before, that the reader, in contrast to the speller, can choose one word over 
a group of orthographic neighbors during the word recognition process and skip 
one or more letters during this process. Word-holistic features appear to be at stake 
here. Moreover, sounding letter sequences can provide a match to the phonological 
representation, which points to a word-analytic and a phonological word-holistic 
feature as well. In addition, Perfetti (1997) states that the recognition of graphemes 
for word recognition purposes is easier than the retrieval of graphemes for spelling 
purposes. This suggests to us that easily recognized word-holistic features may also 
be at work here and make words easier to recognize than to spell. A review of research 
on eye movements during reading by Rayner, Juhasz, & Pollatsek (2005) has indeed 
shown readers to recognize para-foveally word-holistic features as word length and 
word familiarity in addition to orthographic and phonemic word-holistic features: 
the greater the orthographic or phonological similarities between words, the more 
para-foveal perception can facilitate word recognition (Rayner et al., 2005). The 
para-fovea is the area on the retina which surrounds the fovea and is less sensitive 
than the fovea for the individual letters and their positions in a word.
In contrast to the reader, the speller can only - according to Perfetti (1997) - retrieve 
graphemes or letters from the orthographic representation of a word in memory and 
cannot use word-holistic features via the printed word. The retrieval of individual 
graphemes or letters for spelling purposes is also particularly susceptible to error 
for two reasons. First, memory representations are often of a low quality (Perfetti, 
1997). Second, spellers may experience interference from competing letter strings 
during the spelling and writing of a word (Perfetti, 1997). The speller can check 
a written word by reading over the word and correcting the spelling if necessary. 
However, this is time consuming and interrupts the spelling process particularly for 
the beginning speller. 
To summarize, the reader may have better and faster access than the speller 
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to orthographic representations via the use of holistic features of recognized words. 
These features also play a role in alphanumeric naming speed although we do not 
know precisely which word-holistic features may be involved. The speller, in contrast, 
must access an orthographic representation that is often incomplete and weakly 
bonded on some places to the phonological representation and must compensate the 
poor quality by phonological awareness or knowledge. Therefore spelling is related 
to compensating phonological awareness and naming speed, which measures the 
accuracy and possibly the speed of accessing the orthographic representation which 
has a relatively low quality. Naming speed and spelling speed may share the speed 
aspect.
1.8 Overview of the present studies
In the present research, a longitudinal study of children from the beginning of 
Kindergarten to the end of Grade 2 was undertaken to address  the following two 
research questions. First, what are the predictive effects of phonemic awareness and 
naming speed for word recognition speed, word recognition accuracy, and word 
spelling accuracy? Second, how can the early development of children’s phonemic 
skills and naming speed skills best be described (i.e., characterized for the period 
between early Kindergarten and early Grade 1)? The general research topic is firstly 
discussed in this introductory chapter. In four subsequent chapters, the results of 
the four empirical studies will be presented. And in the sixth and final chapter, the 
results of the four studies will be summarized and discussed in relation to theory and 
practice.
In the first study, the effects of phonological analysis, phonological synthesis, 
and naming speed in Kindergarten and early Grade 1 on the speed and accuracy of 
word recognition at the end of Grade 1 are examined. One structural equation model 
is used for word recognition speed and one for word recognition accuracy (i.e., the 
LISREL analyses). Letter knowledge and vocabulary serve as control variables, and 
word recognition speed and word recognition accuracy at the beginning of Grade 1 
are autoregressors. The development of the children’s phonemic analysis, phonemic 
synthesis, and naming speed for letters, digits, colors, and pictures is also analyzed. 
Moreover, the stability is investigated of naming speed, phonemic analysis, and 
phonemic synthesis during Kindergarten and the first two months of Grade 1.
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In the second study, the effects of phonemic awareness and naming speed in 
early and late Grade 1 on the speed and accuracy of word recognition at the ends of 
Grades 1 and 2, respectively, are analyzed. In contrast to the first study phonological 
analysis and synthesis are combined. Two structural equation models (i.e., LISREL 
analyses) are used to predict word recognition speed at the ends of Grades 1 and 2, 
respectively, and two structural equation models are used to predict word recognition 
accuracy at the ends of Grades 1 and 2, respectively. Letter knowledge and vocabulary 
in Kindergarten serve as control variables, and word recognition speed and accuracy 
at the beginning and end of Grade 1 are autoregressors. Of particular interest is the 
question of whether the effects of phonemic awareness and naming speed on the 
speed and accuracy of word recognition differ depending on the consistency of the 
orthography (in other words, whether the effects differ for relatively more consistent 
Dutch orthography versus relatively less consistent English orthography). A second 
question concerns the possibility of bidirectional relations between the speed and 
accuracy of word recognition at the beginning of Grade 1 and phonemic awareness 
and naming speed at the end of Grade 1. In addition, the effects of phonemic 
awareness and naming speed at the beginning of Grade 1 on naming speed and 
phonemic awareness at the end of Grade 1 are investigated respectively. 
The third study considers the effects of phonemic awareness and naming 
speed measured in Kindergarten and Grade 1 on the speed and accuracy of word 
recognition measured at the end of Grade 2. By the end of Grade 2, the phase of 
advanced or automatic word recognition should have been entered and the question 
is whether advanced (i.e., late Grade 2) word recognition has other predictors than 
less advanced (i.e., Grade 1) word recognition. 
In the fourth study, the following research issue stands central: How do 
phonemic awareness and naming speed relate to word spelling accuracy at the 
beginning of Grade 1, at the end of Grade 1, and at the end of Grade 2? In addition, 
it is hypothesized how the developments of word recognition and spelling differ and 
what naming speed may measure in relation to spelling and word recognition.
21
IntroductIon
References	
Aarnoutse, C. A. J. (2004). Ontwikkeling van beginnende geletterdheid. 
[Development of early literacy]. Nijmegen: Thieme Media Center.
Aarnoutse, C., Beernink, J., & Verhagen, W. (2007). Toetsen voor beginnende 
geletterdheid, voorlopige versie [Tests for early literacy, provisional version]. 
Amersvoort: CPS.
Aarnoutse, C., Van Leeuwe, J., & Van Leijsen, A. (2004). Beginnende geletterdheid 
in groep 2 van de basisschool [Early literacy in Kindergarten]. Pedagogische 
Studiën, 81, 228-247. 
Adams, M. J. (1990). Beginning to read. Cambridge, MIT Press.
Aro, M., & Wimmer, H. (2003). Learning to read: English in comparison to six 
more regular orthographies. Applied Psycholinguistics, 24, 621-635.
Bastien-Toniazzo, M., & Jullien, S. (2001). Nature and importance of 
the logographic phase in learning to read. Reading and Writing: An 
Interdisciplinary Journal, 14, 119-143.
Bast, J., & Reitsma, P. (1998). Analyzing the development of individual differences 
in terms of Matthew effects in reading. Results from a Dutch longitudinal study. 
Developmental Psychology, 34, 1373-1399.
Beernink, J. (2002). Op weg naar geletterdheid [On the way to literacy]. Master’s 
thesis Psycholinguistics. Radboud University Nijmegen, The Netherlands.
Bentin, S., & Leshem, H. (1993). On the interaction of phonological awareness and 
reading acquisition: It’s a two way- street. Annals of Dyslexia, 43, 125-148.
Blachman, B. A. (2000). Phonemic awareness. In M. L. Kamil, P. B. Mosenthal, 
P. D. Pearson, & R. Barr (Eds.), Handbook of Word Recognition Research (Vol. 
III, pp. 483-502). Mahwah NJ: Erlbaum.
Bond, G. L., & Dykstra, R. (1997). The cooperative research program in first-
Grade reading instruction. Reading Research Quarterly, 32, 342-345.
Bosman, A. M. T., & Van Orden, G. C. (1997). Why spelling is more difficult than 
reading. In C. Perfetti, L. Rieben, & M. Fayol (Eds.), Learning to spell (pp. 21-
39). London: Erlbaum.
Bowers, P. G., Sunseth, K., & Golden, J. (1999). The route between rapid naming 
and reading progress. Scientific Studies of Reading, 3, 31-53.
Bowey, J. A. (2005). Predicting individual differences in learning to read. In M. J. 
22
IntroductIon
Snowling, & C. Hulme (Eds.), The Science of Reading: A Handbook (pp.155-
173). Oxford: Blackwell Publishing.
Brady, S. A. (1991). The role of working memory in reading disability. In S. 
A. Brady & D. P. Shankweiler (Eds.), Phonological processes in literacy: a 
tribute to Isabelle Y. Liberman (pp. 67-83). Hillsdale, NJ: Lawrence Erlbaum 
Associates.
Bradley, L., & Bryant, P. E. (1979). The independence of reading and spelling in 
backward and normal readers. Developmental Medicine and Child Neurology, 
21, 504-514.
Bradley, L., & Bryant, P. E. (1983). Categorizing sounds and learning to read: A 
causal connection. Nature, 301, 419-421.
Bryant, P. E., & Bradley, L. (1980). Why children sometimes write words which 
they do not read. In U. Frith (Ed.), Cognitive processes in spelling (pp. 355-
370). London: Academic.
Bus, A. G., & Van IJzendoorn, M. H. (1999). Phonemic awareness and early 
reading: a meta-analysis of experimental training studies. Journal of 
Educational Psychology, 3, 403-414.
Campbell, R. (1987). One or two lexicons for reading and writing words: Can 
misspellings shed any light? Cognitive Neuropsychology, 4, 487-499.
Carver, R. P. (2003). The highly lawful relationships among pseudo-word 
decoding, word identification, spelling, listening, and reading. Scientific Studies 
of Reading, 7, 127-154. 
Catts, H. W., Gillispie, M., Leonard, L. B., Kail, R. V. & Miller, C. A. (2002). 
The role of speed of processing, rapid naming, and phonological awareness in 
reading achievement. Journal of Learning Disabilities, 35, 509-524.
Caravolas, M. (2005). The nature and causes of dyslexia in different languages. In 
M. J. Snowling and C. Hulme (Eds.), The Science of Reading: A Handbook (pp. 
336-356). Oxford: Blackwell Publishing.
Coltheart, M. (2005). Modeling reading: The dual-route approach. In M. J. 
Snowling & C. Hulme (Eds.), The Science of Reading, A Handbook (pp. 6-24). 
Oxford, U. K.: Blackwell Publishing.
Compton, D. L., Olson, R. K., & DeFries , J. (2001). Are RAN and phonological 
awareness deficits additive in reading disabled individuals? Dyslexia: An 
international Journal of Research and Practice, 7, 125-149.
23
IntroductIon
Cossu, G., Shankweiler, D., Liberman, I. Y., Katz, L., & Tola, G. (1988). Awareness 
of phonological segments and word recognition ability in Italian children. 
Applied Psycholinguistics, 9, 1-16.
De Jong, P. F., & Van der Leij, A. (1999). Specific contributions of phonemic 
abilities to early reading acquisition: Results from a Dutch latent variable 
longitudinal study. Journal of Educational Psychology, 91, 450-476.
De Jong, P. F., & Wolters, G. (2002). Fonemisch bewustzijn, benoemsnelheid 
en leren lezen [Phonological awareness, naming speed and learning to read]. 
Pedagogische Studieën, 79, 53-63.
Dumont, J. J. (1984). Lees- en Spellingsproblemen [Reading and Spelling 
Problems]. Rotterdam: Lemniscaat.
Ehri, L. C. (1991). Development of the ability to read words. In R. Barr, M. L. 
Kamil, P. Mosenthal, & P. D. Pearson (Eds.), Handbook of Reading Research 
(Vol. II, pp. 383-417). New York: Longman.
Ehri, L. C. (1997). Learning to read and learning to spell are one and the same, 
almost. In C. Perfetti, L. Rieben, & M. Fayol (Eds.), Learning to Spell (pp. 271-
295). London: Erlbaum.
Ehri, L. C. (2005a). Development of sight word reading: Phases and Findings. In 
M. J. Snowling, & C. Hulme (Eds.), The Science of Reading: A Handbook (pp. 
135-155). Oxford UK: Blackwell publishing.
Ehri, L. C. (2005b). Learning to read words: Theory, Findings, and Issues. 
Scientific Studies of Reading, 9, 167-188.
Ehri, L. C., & Sweet, J. (1991). Fingerpoint-reading of memorized text: What 
enables beginners to process the print? Reading Research Quarterly, 18, 47-65.
Eleveld, M. A. (2005). At risk for dyslexia. Dissertation. Rijksuniversiteit 
Groningen (RUG).
Ellis, N. C., & Hooper, A. M. (2001). Why learning to read is easier in Welsh than 
in English: Orthographic transparency effects evinced with frequency-matched 
tests. Applied Psycholinguistics, 22, 571-599.
Frith, U. (1980). Unexpected spelling problems. In U. Frith (Ed.), Cognitive 
processes in spelling (pp. 495-515). London: Academic.
Frith, U. (1985). Beneath the surface of developmental dyslexia. In K. E. Patterson,
 J. C. Marshall, & M. Coltheart (Eds.), Surface dyslexia: Neuropsychological 
and cognitive studies of phonological reading (pp. 301-330). London: Erlbaum.
24
IntroductIon
Frith, U. (1987). The similarities and differences between reading and spelling 
problems. In J. R. Beech, & A. M. Colley (Eds.), Cognitive approaches to 
reading (pp. 453-472).
Frost, R. (2005). Orthographic systems and skilled word recognition processes 
in reading. In M. J. Snowling, & C. Hulme (Eds.), The Science of Reading: A 
Handbook (pp. 227-296). Oxford UK: Blackwell publishing.
Georgiou, G. K., Parrila, R., Kirby, J. R., & Stephenson, K. (2008). Rapid naming 
components and their relationship with phonological awareness, orthographic 
knowledge, speed of processing, and different reading outcomes. Scientific 
Studies of Reading, 12, 325-351.
Goswami, U. (2000). Phonemic and lexical processes. In: M. L. Kamil, P. B. 
Mosenthal, P. D. Pearson, & R. Barr (Eds.), Handbook of Reading Research 
(Vol. III, pp. 251-267). Mahwah NJ: Erlbaum.
Hooper, S. R., Swartz, C. W., Wakely, M., de Kruif, R. E. L., & Montgomery, J. 
W. (2002). Executive functions in elementary school children with and without 
problems in written expression. Journal of Learning Disabilities, 35, 57-68.
Hoxhallary, L., Van Daal, V. H. P., & Ellis, N. C. (2004). Learning to read words in 
Albanian: A skill easily acquired. Scientific Studies of Reading, 8, 153-166.
Jenkings, J. R., Johnson, E. & Hileman, J. (2004). When is reading also writing: 
Sources of individual differences on the new reading performance assessments. 
Scientific Studies of Reading, 8, 125-151.
Juel, C., Griffith, P. L., & Gough, P. B. (1986). Acquisition of literacy: A 
longitudinal study of children in first and second Grade. Journal of Educational 
Psychology, 78, 243-255.
Kirby, J. A., Parrila, R. K., & Pfeiffer, S. H. (2003). Naming speed and phonemic 
awareness as predictors of reading development. Journal of Educational 
Psychology, 95, 453-464.
Korhonen, T. T. (1995). The persistence of rapid naming problems in children with 
reading disabilities: A nine-year follow-up. Journal of Learning Disabilities, 28, 
232-239.
Kort, W., Van den Bos, K. P., lutje Spelberg, H. C., Van der Wild, S., Schittekatte, 
M., Vermeir, G., and Verhaeghe, P. (2005). Nederlandse bewerking van de 
Dyslexie Screening Test van Fawcett, A. J. en Nicolson, R. I. [Dutch Version 
of the Dyslexie Screening Test of Fawcett, A. J. and Nicolson, R. I.]. London: 
25
IntroductIon
Harcourt Test Publishers.
Landerl, K., & Wimmer, H. (2000). Deficits in phoneme segmentation are not the 
core problem of dyslexia: Evidence from German and English children. Applied
 psycholinguistics, 21, 243-262.
Landerl, K., & Wimmer, H. (2008). Development of word reading fluency 
and spelling in a consistent orthography: An 8-year follow-up. Journal of 
Educational Psychology, 100, 150-161.
Leppänen, U., Niemi, P., Aunola, K., & Nurmi, J., 2006. Development of reading 
and spelling Finnish from Preschool to Grades 1 and 2. Scientific Studies of 
Reading, 10, 3-30.
Lie, A. (1991). Effects of a training program for stimulating skills in word analysis 
in first Grade children. Reading Research Quarterly, 26, 234-250.
Lundberg, I., Frost, J., & Petersen, O. P. (1988). Effects of an extensive program 
for stimulating phonological awareness in Preschool children. Reading 
Research Quarterly, 23, 263-284. 
Lyon, G. R., and Moats, L. C. (1997). Critical conceptual and methodological 
considerations in reading intervention research. Journal of Learning 
Disabilities, 30, 578-588. 
Manis, F. R., Doi, L. M., & Bhadda, B. (2000). Naming speed, phonological 
 awareness and orthographic knowledge in second Graders. Journal of Learning 
Disabilities, 33, 325-333.
Manis, F. R., & Freedman, L. (2001). The relationship of naming to multiple 
reading measures in disabled and non-disabled normal readers. In M. Wolf 
(Ed.), Dyslexia, fluency and the brain (pp 65-92). Timonium, MD: York.
Manis, F. R., Seidenberg, M. S., & Doi, L. M. (1991). See Dick RAN: Rapid 
naming and the longitudinal prediction of reading subskills in first and second 
graders. Scientific Studies of Reading, 3, 129-157.
Manis, F. R., Seidenberg, M. S., Doi, L. M., McBride Chang, C., & Petersen, A. 
(1996). On the basis of two subtypes of developmental dyslexia. Cognition, 58, 
157-195.
Mann, V., & Wimmer, H. (2002). Phoneme awareness and pathways into literacy: 
A comparison of German and American Children. Reading and Writing: An 
Interdisciplinary Journal 15, 653-682.
Marchbanks, G., & Levin, H. (1965). Cues by which Children Recognize Words. 
26
IntroductIon
Journal of Educational Psychology. 56, (2), 57-61.
Mommers, M. J. C. (1987). An investigation into the relationship between word 
recognition, reading comprehension and spelling skills in the first two years of 
primary school. Journal of Reading Research, 10, 122-143.
Nagy, W. E., & Scott, J. A. (2000). Vocabulary processes. In M. L. Kamil, P. B., 
Mosenthal, P. D. Pearson, & R. Barr (Eds.), Handbook of Reading Research 
(Vol. III, pp. 269-284). Mawah, NJ: Erlbaum.
National Reading Panel (2000). Report of the National Reading Panel teaching 
children to read: An evidence-based assessment of the Scientific research 
literature on reading and its implications for reading instruction. Washington, 
DC: National Institute of Child Health and Human Development.
Öney, B., & Durgunoğlu, A. (1997). Beginning to read in Turkish: A phonological 
transparent orthography. Applied psycholinguistics, 18, 1-15.
Öney, B., & Goldman, S. R. (1984). Decoding and comprehension skills in Turkish 
and English: Effects of the regularity of grapheme-phoneme correspondences. 
Journal of Educational Psychology, 76, 557-567.
Parrila, R., Kirby, J. R., & McQuarrie, L. (2004). Articulation rate, naming speed, 
verbal short-term memory, and phonemic awareness: Longitudinal predictors of 
early reading development? Scientific Studies of Reading, 8, 3-26.
Patel, T., Snowling, M., & De Jong, P. (2004). A cross-linguistic comparison of 
children learning to read in English and in Dutch. Journal of Educational 
Psychology, 96, 785-797.
Perfetti, C. A. (1985). Reading Ability. New York: Oxford University Press.
Perfetti, C. A. (1996). Reading, Learning and Instruction of. In E. de Korte & F. E. 
Weinert (Eds.), International Encyclopedia of Developmental and Instructional 
Psychology (559-561). Oxford, U. K.: Elsevier Science Ltd.
Perfetti, C. A. (1997). The psycholinguistics of Spelling and Reading. In C. 
Perfetti, L. Rieben, & M. Fayol (Eds.), Learning to spell (pp. 21-39). London: 
Erlbaum. 
Pressley, M. (2000). What should comprehension be the instruction of? In M. L. 
Kamil, P. B. Mosenthal, P. D. Pearson, & R. Barr (Eds.), Handbook of Reading 
Research  (Vol. III, pp. 545-561). Mahwah, NJ: Erlbaum.
Rayner, K., Juhasz, B. J., & Pollatsek, A. (2005). Eye movements during reading 
(2005). In M. J. Snowling, & C. Hulme (Eds.), The Science of Reading (pp. 79-
27
IntroductIon
99). Oxford UK: Blackwell publishing.
Reitsma, P. (1991). De ontwikkeling van leesvaardigheid [The development of 
reading skill]. In A. J. W. M. Thomassen, L. G. M. Noordman &, P. A. T. M. 
Eling, (Eds.), Lezen en begrijpen. De psychologie van het leesproces [Reading 
and Comprehension. The psychology of the reading process] (pp. 177-199). 
Amsterdam: Swets & Zeitlinger.
Savage, R. (2004). Motor skills, automaticity and developmental dyslexia: A 
review of the research literature. Reading and Writing, An Interdisciplinary 
Journal 17, 301-324.
Savage, R. S., Frederickson, N., Goodwin, R., Patni, U., Smith, N., & Tuersley, 
L. (2005). Relationships among rapid digit naming, phonological processing, 
motor automaticity, and speech perception in poor, average, and good readers 
and spellers. Journal of Learning Disabilities, 38, 12-28.
Savage, R., Pillay, V., & Melidona, S. (2008). Rapid serial naming is a unique 
predictor of spelling in children. Journal of Learning Disabilities, 41, 235-250.
Scarborough, H. S. (1998). Early identification of children at risk for reading dis-
abilities: Phonological awareness and some other promising predictors. In B. K. 
Shapiro, A. J. Capute, & B. Shapiro (Eds), Specific reading disability: a view of 
the spectrum (pp. 243-274).
Schatschneider, C., Francis, D. J., Carlson, C. D., Fletcher, J. M., & Foorman, B. R. 
(2004). Kindergarten prediction of reading skills: A longitudinal comparative
 analysis. Journal of Educational Psychology, 96, 265-282.
Seymour, P. H. K. (2005). Early reading development in European Orthographies. 
In M. J. Snowling & C. Hulme (Eds.), The Science of Reading: A Handbook 
(pp. 296-316). Oxford, U. K.: Blackwell Publishing.
Seymour, P. H. K., Aro, M., & Erskine, J. M. (2003). Foundation literacy 
acquisition in European orthographies. British Journal of Psychology, 94, 143-
174.
Shankweiler, D., Liberman, I. Y., Mark, L. S., Fowler, C. A., & Fischer, F.W. 
(1997). The speech code and learning to read. Journal of Experimental 
psychology: Human Learning and Memory, 5, 531-545.
Share, D. L. (1995). Phonological recoding and self-teaching: sine qua non of word 
 recognition acquisition. Cognition, 55, 151-218.
Snowling, M. J., & Hulme, C. (2005). Editorial Part I. In M. J. Snowling, & C. 
28
IntroductIon
Hulme (Eds.), The Science of Reading: A Handbook (pp. 135-155). Oxford UK: 
Blackwell publishing.
Spencer, L. H., & Hanley, J. R. (2003). Effects of orthographic transparency on 
word recognition and phoneme awareness in children learning to read in Wales. 
British Journal of Psychology, 94, 1-28.
Stanovich, K. E. (1991). Word recognition: changing perspectives. In R. Barr, M. 
L. Kamil, P. Mosenthal, & P. D. Pearson (Eds). Handbook of reading Research 
(Vol. II, pp. 418-452). New York: Longman.
Struiksma, A. J. C., Van der Leij, A., & Vieijra, J. P. M. (1997). Diagnostiek van 
technisch lezen en aanvankelijk spellen [Diagnosis of word recognition and 
initial spelling]. Amsterdam: VU uitgeverij.
Sunseth, K. A. (2000). The role of naming speed and phonological  awareness in 
reading, spelling and orthographic knowledge. Doctoral dissertation, University 
of Waterloo. Ontario, Canada. Retrieved October 3, 2007, from http://uwspace.
uwaterloo.ca/.
Sunseth, K. A., & Bowers, P. G. (2002). Rapid naming and phonological 
awareness: Contributions to reading, spelling, and orthographic knowledge. 
Scientific Studies of Reading, 6, 401-429.
Tornéus, M. (1984). Phonological awareness and reading: A chicken and egg 
problem? Journal of Educational Psychology, 76, 1346-1358.
Tan, A., & Nicholson, T. (1997). Flashcards revisited: Training poor readers to 
read words faster improves their comprehension of text. Journal of Educational 
Psychology, 89, 276-288.
Torgesen, J. K., Wagner, R. K., Rashotte, C. A., Burgess, S., & Hecht, S. (1997). 
Contributions of phonological awareness and automatic rapid naming ability to 
the growth of word reading skills in second-to fifth Grade children. Scientific 
Studies of Reading, 1, 161-186.
Treiman, R., & Zukowski, A. (1991). Levels of phonological awareness. In S. 
A. Brady & D. P. Shankweiler (Eds.), Phonological processes in literacy: A 
tribute to Isabelle Y. Liberman (pp. 67-83). Hillsdale, NJ: Lawrence Erlbaum 
Associates.
Treiman, R., & Zukowski, A. (1996). Children’s sensitivity to syllables, onsets, 
rime, and phonemes. Journal of experimental Child Psychology, 61, 193-215.
Tunmer, W. E., & Hoover, W. A. (1992). Cognitive & linguistic factors in learning 
29
IntroductIon
to read. In P. B. Gough, L. C. Ehri, & R. Treiman (Eds.), Reading acquisition 
(pp. 175-214). Hillsdale, NJ: Erlbaum.
Tunmer, W. E., Herriman, M, & Nesdale, A. (1988). Metalinguistic abilities and 
beginning reading. Reading Research Quarterly, 23, 134-158.
Van den Bos, K. P. (1998). IQ, phonological awareness and continuous naming 
speed related to Dutch poor decoding children’s performance on two word 
identification tests. Dyslexia, 4, 73-89.
Van den Bos, K. P. (2003). Snel serieel benoemen, experimentele versie [Rapid 
serial naming, experimental version]. Rijksuniversiteit Groningen.
Van den Bos, K. P. (2008). Word-reading development, the double-deficit hypothesis, 
and the diagnosis of dyslexia. Educational & Child Psychology, 25, 51-69.
Van den Bos, K. P., Zijlstra, J. H., & lutje Spelberg, L. H. (2002). Lifespan data on 
continuous-naming speeds of numbers, letters, colors, and pictured objects and 
word-reading speed. Scientific Studies of Reading, 6, 25-49. 
Van Orden, G. C., & Goldinger, S. D. (1994). Interdependence of form and 
function in cognitive systems explains perception of printed words. Journal of 
Experimental Psychology: Human Perception and Performance, 20, 1269-1291.
Van Orden, G. C., & Kloos, H. (2005). The Question of Phonology and Reading. In 
M. J. Snowling & C. Hulme (Eds.), The Science of Reading: A Handbook (pp. 
61-79). Oxford, U. K.: Blackwell Publishing.
Verhagen, W., & Van der Steen, P. (1980). Toets auditieve synthese voor kleuters. 
[Test for phonemic synthesis in Kindergarten]. Nijmegen: Berkhout.
Verhoeven, L., & Aarnoutse, C. (1999). Tussendoelen beginnende geletterdheid. 
[Intermediate Objectives of Early Literacy]. Nijmegen, The Netherlands: 
Expertisecentrum Nederlands.
Verhoeven, L., & Van Leeuwe, J. (2003). Ontwikkeling van decodeervaardigheid in 
het basisonderwijs. Pedagogische Studiën, 80, 257-271.
Wagner, R. K., & Torgesen, J. K. (1987). The nature of phonological processing 
and its causal role in the acquisition of reading skills. Psychological Bulletin, 
101, 192-212.
Wagner, R. K., Torgesen, J. K., & Rashotte, C. A. (1994). The development of 
word recognition related phonological processing abilities: New evidence of 
bidirectional causality from a latent variable longitudinal study. Developmental 
Psychology, 30, 73-87.
30
IntroductIon
Wagner, R. K., Torgesen, J. K., Rashotte, C. A., Hecht, S. A., Barker, T. A., 
Burgess, S. R., et al. (1997). Changing relations between phonemic processing 
abilities and word-level reading as children develop from beginning to skilled 
readers: A 5 year longitudinal study. Developmental Psychology, 33, 468-479.
Wimmer, H. (1993). Characteristics of developmental dyslexia in a regular writing 
system. Applied Psycholinguistics, 14, 1-33.
Wimmer, H., Landerl, K., Linortner, R., & Hummer, P. (1991). The relationship 
of phonological awareness to reading acquisition: More consequence than 
precondition, but still important. Cognition, 40, 219-249.
Wimmer, H., & Mayringer, H. (2002). Dysfluent reading in the absence of spelling 
 difficulties: A specific disability in regular orthographies. Journal of 
Educational Psychology, 92, 668-680. 
Wimmer, H., Mayringer, H., & Landerl, K. (1998). Poor word recognition: A deficit 
in skill-automatization or a phonological deficit? Scientific Studies of Reading, 
2, 321-340.
Wimmer, H., Mayringer, H., & Landerl, K. (2000). The double-deficit hypothesis 
and difficulties in learning to read a regular orthography. Journal of Educational 
Psychology, 92, 668-680.
Wolf, M., Bally, H., Morris, R. (1986). Automaticity, retrieval processes, 
and reading: A longitudinal study in average and impaired readers. Child 
Development, 57, 988-1000.
Wolf, M., & Bowers, P. G. (1999). The double deficit hypothesis for the develop-
mental dyslexia’s. Journal of Educational Psychology, 9, 415-438.
Wolf, M., O’Rourke, A., Gidney, C., Lovett, M., Cirino, P., & Morris, R. (2002). 
The second deficit: An investigation of the independence of phonological and 
naming-speed deficits in developmental dyslexia. Reading and Writing: An 
Interdisciplinary Journal, 15, 43-72.
31
Chapter 2
Predictoren voor beginnende geletterdheid1
Samenvatting
Het primaire doel van dit longitudinale onderzoek bij 226 leerlingen is de predictie van woordherkenning 
aan het einde van groep 3. Secundair is de ontwikkeling onderzocht van fonemische analyse en 
synthese en benoemsnelheid, die aan het begin en in het midden van groep 2 en aan het begin van groep 
3 werden gemeten. Uit de structurele analyses bleek dat benoemsnelheid voorspellende waarde had 
voor de snelheid van woordherkenning en samen met fonemische analyse voor de nauwkeurigheid van 
woordherkenning. Benoemsnelheid was vanaf het begin van groep 2 predictiever dan de fonemische 
vaardigheden. Fonemische analyse van het begin- of eindfoneem was aan het begin van groep 2 al vrij 
goed ontwikkeld, maar fonemische synthese niet. Beide fonemische vaardigheden vertoonden in een 
multivariate analyse een significante stijging in de periodes tussen de drie metingen. De ontwikkeling 
van fonemische vaardigheden is waarschijnlijk minder onderwijsafhankelijk dan uit onderzoek bij 
Duits en Nederlands sprekende leerlingen naar voren komt. De onderzoeksresultaten zijn relevant voor 
leesdiagnostiek en leesonderwijs. 
2.1 Inleiding 
Het doel van dit longitudinale onderzoek is het vaststellen van de voorspellende 
waarde van predictoren in de groepen 2 en 3 voor woordherkenning aan het einde 
van groep 3. Woordherkenning als het ontsleutelen van gedrukte of geschreven 
woorden vormt de grondslag van begrijpend lezen. Het fasenmodel van Ehri (1998, 
2005) geldt in dit onderzoek als theoretisch kader, terwijl we aansluiten bij de 
onderzoeksmethodiek van Wagner, Torgesen en Rashotte (1994).
2.1.1	Het	fasenmodel	van	Ehri
Een van de best ontwikkelde modellen op het gebied van beginnende geletterdheid 
is het fasenmodel van Ehri (1998, 2005). Het beschrijft de ontwikkeling van deze 
vorm van geletterdheid in vier achtereenvolgende fasen: de vóór- alfabetische fase 
(fase 1), de gedeeltelijk alfabetische fase (fase 2), de volledig alfabetische fase (fase 
3) en de geconsolideerd alfabetische fase (fase 4). Een fase is de dominante manier 
van woordherkenning in een bepaalde periode (Ehri, 2005). 
In de vóór-alfabetische fase herkent een leerling een woord aan een vrij 
willekeurig visueel aspect zoals het woord ‘slang’ aan de eerste letter omdat die op 
een slang lijkt. De leerling legt echter nog geen verband tussen letters en fonemen. 
1   Reference: Verhagen, W., Aarnoutse, C., & Van Leeuwe, J. (2006). Predictoren voor beginnende geletterdheid. 
Pedagogische Studiën, 83, 226-245.
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Die fase is geen voorwaarde voor de volgende fasen. Daarom beperken we ons in 
dit onderzoek tot de drie alfabetische fasen, die een noodzakelijke volgorde kennen 
(Ehri, 2005). 
In de gedeeltelijk alfabetische fase (fase 2) worden enkele letters van een 
woord verklankt; meestal de eerste en de laatste letter, omdat die het meeste in 
het oog springen. Dat kan leiden tot een juiste of bijna juiste herkenning van dat 
woord. Als deze manier van woordherkenning goed verloopt, wordt de eerste en de 
laatste letter van dat woord niet alleen verklankt, maar ontstaan er in het geheugen 
ook verbindingen tussen het eerste en laatste foneem van het gesproken woord 
en respectievelijk de eerste en laatste letter van de nog onvolledige representatie 
van het gedrukte woord. Zo wordt de kans vergroot dat de leerling het woord een 
volgende keer correct herkent. De belangrijkste aspecten van woordherkenning in 
deze fase zijn dan ook de analyse van het begin- en eindfoneem van een woord en de 
koppeling van deze fonemen aan de ermee corresponderende letters.	Fonemen zijn 
de spraakklanken of klankeenheden waaruit gesproken woorden zijn opgebouwd en 
die een betekenisonderscheidende functie hebben.	
In de volledig alfabetische fase (fase 3), die in Nederlandse leesmethodes 
ongeveer aan het begin van groep 3 begint (Hol, de Haan, & Kok, 1995), leert een 
leerling alle grafemen van een woord verklanken en voegt die samen (fonemische 
synthese). Op die manier kan hij of zij ook nieuwe woorden herkennen (Share, 
1995). Alle grafemen van een geschreven woord dienen voor de leerling in de juiste 
volgorde te verwijzen naar alle fonemen van dat woord in gesproken vorm, ook 
als een verwijzing van een grafeem naar een foneem niet eenduidig is. De leerling 
moet namelijk ook leren dat eenzelfde grafeem in verschillende woorden naar 
andere fonemen kan verwijzen (Ehri, 2005). De overgang naar de volgende fase kan 
anders niet plaats vinden of is onvolledig. Onder grafemen worden in dit verband de 
kleinste woordonderscheidende eenheden van het schriftsysteem en tekens verstaan, 
waarmee fonemen worden aangeduid. De aspecten van woordherkenning die in 
deze fase centraal staan, zijn, naast visueel-fonemische analyse, kennis van vrijwel 
alle grafeem-foneem koppelingen en fonemische synthese. De overgang van fase 
3 naar fase 4 vindt ongeveer plaats omstreeks het midden van groep 3 (Mommers, 
Aarnoutse, Verhoeven, & Van de Wouw, 1993; Stanovich, 1991).
In de geconsolideerd alfabetische fase (fase 4) ziet een leerling de spelling 
van het gehele woord voor zich, spreekt het woord uit, onderscheidt daarbij fonemen 
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in het uitgesproken woord en onderkent dat de grafemen overeenkomen met de 
fonemen in het woord. Als de leerling een woord op deze manier een aantal keren 
heeft gelezen, kan de representatie van het gedrukte woord steeds meer samenvallen 
met het gesproken woord in het geheugen. Het woord kan tenslotte direct en 
nauwkeurig worden herkend als eenheid, zonder de (ogenschijnlijke) tussenkomst 
van fonemen en grafeem-foneem koppelingen. Als indicatie voor directe herkenning 
geldt voor Ehri (1998; 2005) dat vertrouwde, korte woorden van voorwerpen even 
snel worden benoemd als enkelvoudige cijfers. In deze fase begint de leerling ook 
letterclusters direct te herkenen die twee of meer direct herkende woorden gemeen 
hebben. Dat versnelt de directe herkenning van nieuwe éénlettergrepige woorden 
en van eenvoudige meerlettergrepige woorden. Meerlettergrepige woorden met 
een complexe lettergreepstructuur worden aan het eind van groep 3 waarschijnlijk 
nog indirect herkend, wat minstens op twee manieren kan verlopen. De leerling 
kan de letterclusters van die woorden na elkaar verklanken en synthetiseren tot een 
woord (Ehri, 2005). Het is echter ook mogelijk dat de leerling al dichter bij het 
direct herkennen van die woorden zit. Hij ziet de spelling van het gehele woord voor 
zich, spreekt het woord uit, analyseert daarbij de fonemen of foneemclusters van het 
gesproken woord en controleert of de grafemen of grafeemclusters overeenkomen 
met de fonemen of foneemclusters. Analyse van een woord in fonemen en 
foneemclusters, synthese van fonemen en foneemclusters tot een woord en directe 
herkenning van letterclusters zijn de belangrijkste aspecten van de nauwkeurigheid 
van woordherkenning aan het einde van groep 3.
2.1.2	De	voorspellende	waarde	van	fonologisch	bewustzijn	en	benoemsnelheid	
Uit onderzoek blijkt dat fonologisch bewustzijn en benoemsnelheid de beste 
voorspellers zijn van woordherkenning aan het einde van groep 3 of aan het begin 
van groep 4 (Aarnoutse, 2004). Fonologisch bewustzijn is het besef of de kennis 
die iemand heeft van de fonologische segmenten in de gesproken taal, die min of 
meer worden gerepresenteerd door een alfabetische orthografie (Blachman, 2000). 
Fonemisch bewustzijn is een onderdeel van het fonologisch bewustzijn en heeft 
betrekking op fonemen. De snelheid waarmee informatie uit het mentale lexicon 
wordt opgehaald, wordt hier met de term benoemsnelheid (‘naming speed’ of ‘rapid 
naming’) aangeduid. Het is de snelheid waarmee toegang wordt verkregen tot de 
(fonologische) informatie in het lange-termijn geheugen. Benoemsnelheid wordt 
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meestal gemeten met taken die zijn ontleend aan het onderzoek van Denckla en 
Rudel (1976), waarbij van kinderen of volwassenen wordt verwacht dat ze 25 
of 50 visuele tekens (letters, cijfers, kleuren en plaatjes van voorwerpen) zo snel 
mogelijk benoemen. Letterkennis of de kennis van letters is lange tijd als de beste 
voorspeller van woordherkenning beschouwd. Onduidelijk is echter wat letterkennis 
inhoudt, welke onderliggende bekwaamheden, kennis en ervaringen van kinderen 
met lezen of met boeken aan letterkennis ten grondslag liggen (Aarnoutse, 2004; 
Kirby, Parrila, & Pfeiffer, 2003; Parrila, Kirby, & Mc Quarrie, 2004; Wagner en 
anderen, 1994). We geven nu een kort overzicht van de belangrijkste resultaten van 
een aantal longitudinale onderzoeken op het gebied van het fonologisch bewustzijn 
en benoemsnelheid. Voor meer informatie verwijzen we naar Aarnoutse (2004). 
Onderzoek bij Engels sprekende leerlingen.
Wanneer het in de volgende onderzoeken gaat om een groep vaardigheden waarvan 
er één of meer fonologisch zijn, spreken we van fonologische vaardigheden. In de 
andere gevallen spreken we van fonemische vaardigheden of fonemische analyse en 
synthese. 
In een longitudinaal onderzoek namen Wagner en anderen (1994) in de 
herfst van groep 2, 3 en 4 bij 244 leerlingen toetsen af voor fonologische analyse, 
fonologische synthese en benoemsnelheid (letters, cijfers, letters èn cijfers). Uit dat 
onderzoek bleek dat fonologische analyse in groep 2 een significant effect had op 
de nauwkeurigheid van woordherkenning in groep 3 (ß = 0,75) en dat fonologische 
synthese in groep 2 een significant effect had op die in groep 4 (ß = 0,22). In een 
volgend onderzoek (N = 216) werd een significante relatie vastgesteld tussen 
fonologisch bewustzijn (fonologische analyse en synthese) en benoemsnelheid 
in de herfst van groep 2, en de nauwkeurigheid van woordherkenning in groep 4 
(ß = respectievelijk 0,37 en 0,25); Wagner, Torgesen, Rashotte, Hecht, Barker, & 
Burgess, 1997). Opvallend is dat er meer significante relaties werden vastgesteld dan 
door Wagner en anderen (1994), al was het significante effect van benoemsnelheid 
niet groot. De sterkte van de significante verbanden van respectievelijk fonologische 
variabelen en ‘naming speed’ met de nauwkeurigheid van woordherkenning is in de 
volgende onderzoeken bij Engels sprekende leerlingen ongeveer gelijk aan die van 
Wagner en collega’s (1997).
Kirby en anderen (2003)	 namen in de herfst van groep 2 toetsen af voor 
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fonologische vaardigheden (analyse en synthese) en benoemsnelheid van 
plaatjes en kleuren (N = 189). Uit dit longitudinale onderzoek bleek dat de 
fonologische vaardigheden significante effecten hadden op de nauwkeurigheid 
van woordherkenning (zinvolle en pseudo-woorden) in de herfst van groep 4. 
Benoemsnelheid vertoonde een zwak significant verband met de nauwkeurigheid 
van de herkenning van woorden die zinvol waren, maar niet van pseudo-woorden. 
Parrila en anderen (2004) namen in de herfst van groep 2 en 3 toetsen af 
voor fonologische vaardigheden en benoemsnelheid van kleuren. Uit dit onderzoek 
bleek dat de fonologische vaardigheden en benoemsnelheid significante verbanden 
vertoonden met de nauwkeurigheid van woordherkenning in de herfst van groep 3 
(N = 117) en 4 (N = 102). De verbanden met de fonologische vaardigheden waren 
sterker dan die met benoemsnelheid. 
Schatschneider, Francis, Carlson, Fletcher en Foorman (2004) namen 
aan het begin en einde van groep 2 toetsen af voor fonologische vaardigheden 
en benoemsnelheid van letters en plaatjes (N = 189). Uit dit onderzoek bleek 
dat de fonologische vaardigheden en benoemsnelheid van letters in groep 2 een 
voorspellende waarde hadden voor de nauwkeurigheid van woordherkenning aan 
het eind van groep 3. De snelheid van woordherkenning aan het einde van groep 3 
vertoonde een significant verband met de snelheid van het benoemen van letters in 
groep 2, dat sterker was dan met de fonologische vaardigheden. De benoemsnelheid 
van plaatjes had minder voorspellende waarde dan die van letters, maar duidelijk 
meer dan die van fonologische vaardigheden. 
Onderzoek bij Nederlands sprekende leerlingen.
De Jong en Van der Leij (1999) namen in de herfst van groep 2 en 3 enkele fonologische 
toetsen af zoals het identificeren van rijmwoorden en van de begin- of eindklank van 
een woord (N = 166). De leerlingen moesten aangeven welke van de drie woorden 
niet rijmde of een verschillende eerste of laatste klank bevatte. De toetsen voor het 
identificeren van de begin- of eindklank bleken te moeilijk voor leerlingen in groep 
2, mogelijk vanwege het beroep dat deze toetsen deden op het geheugen. Die toetsen 
konden wel worden afgenomen aan het begin van groep 3, samen met de rijmtaak. 
Er werd geen significant verband vastgesteld tussen de rijmtoets in groep 2 en de 
snelheid van woordherkenning aan het einde van groep 3. Het onderscheiden van 
de begin- en eindklank had samen met de rijmtoets aan het begin van groep 3 echter 
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wel een significant effect op de snelheid van woordherkenning aan het einde van 
groep 3. De benoemsnelheid van plaatjes in groep 2 en aan het begin van groep 3 liet 
respectievelijk een zwak en een sterk significant verband zien met de snelheid van 
woordherkenning aan het einde van groep 3. 
Aarnoutse, Van Leeuwe en Verhoeven (2000, 2005) namen in een longitudinaal 
onderzoek toetsen af voor fonemische vaardigheden in groep 2 en benoemsnelheid 
van letters aan het begin van groep 3 (N = 215). Uit dit onderzoek bleek dat 
alleen benoemsnelheid van letters een significant effect had op de snelheid van 
woordherkenning aan het begin van groep 4. In een volgend onderzoek (N = 243) 
werden enkele fonologische vaardigheden en de benoemsnelheid van letters in groep 
2 getoetst. Uit dit onderzoek bleek dat de benoemsnelheid van letters in groep 2 een 
significant effect had op de snelheid van woordherkenning aan het begin van groep 
4. De fonologische vaardigheden bleken geen effect te hebben. 
Eleveld (2005) nam in haar longitudinaal onderzoek enkele toetsen af voor 
fonologisch bewustzijn en voor benoemsnelheid van plaatjes en kleuren in groep 
2 (N = 67). Uit dit onderzoek bleek dat alleen voor de benoemsnelheid in groep 2 
een significant effect werd vastgesteld op de snelheid van woordherkenning aan het 
einde van groep 3.
In het onderzoek van Aarnoutse, Beernink en Van Leeuwe (in: Aarnoutse, 
2004) werden in groep 2 toetsen afgenomen voor de benoemsnelheid van letters en 
het identificeren van het begin- en eindfoneem. De 207 leerlingen werden op de laatst 
genoemde toets gevraagd wat zij aan het begin of het einde van een woord hoorden, 
meestal met ondersteuning van plaatjes van de betreffende woorden. Daardoor was 
deze toets mogelijk minder belastend voor het geheugen dan de soortgelijke toetsen 
van De Jong en Van der Leij (1999). In een structurele analyse bleken zowel de 
fonemische toets voor begin- en eindfoneem van een woord als de snelheid van 
letters benoemen in groep 2 een significant effect te hebben op de snelheid van 
woordherkenning in maart van groep 3.
De resultaten van deze studies bij Nederlands sprekende kinderen komen 
overeen met die voor Duits sprekende kinderen wat betreft de fonologische 
vaardigheden in groep 2 (Wimmer, Landerl, Linortner, & Hummer, 1991; Mayringer, 
Wimmer, & Landerl, 1998; Mann & Wimmer, 2002). Beide talen zijn orthografisch 
transparanter dan de Engelse taal. Deze onderzoeken laten, evenals in het 
onderzoek van De Jong en Van der Leij (1999), een verband zien tussen fonemische 
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vaardigheden gedurende groep 3 en woordherkenning aan het eind van groep 3. 
Fonemische vaardigheden zouden zich volgens deze auteurs in respectievelijk de 
Duitse en Nederlandse orthografie pas ontwikkelen tijdens het leren lezen. 
Uit de boven beschreven onderzoeken bij Engels sprekende kinderen 
blijkt dat er steeds een significant verband wordt gevonden tussen fonologische 
vaardigheden in groep 2 en de nauwkeurigheid van woordherkenning aan het einde 
van groep 3 of het begin van groep 4. Als er al een significant verband werd vast 
gesteld tussen benoemsnelheid en de nauwkeurigheid van woordherkenning dan 
was dat vrijwel altijd zwakker dan het verband tussen fonologische vaardigheden 
en nauwkeurigheid van woordherkenning. Schatschneider en anderen (2004) stelden 
een sterk en een wat minder sterk, significant verband vast tussen respectievelijk 
benoemsnelheid van letters en fonologische vaardigheden in groep 2, en de snelheid 
van woordherkenning aan het einde van groep 3. Benoemsnelheid van plaatjes in 
groep 2 had ook voorspellende waarde voor woordherkenning aan het einde van 
groep 3, maar minder dan benoemsnelheid van letters en meer dan fonologische 
vaardigheid.
De ontwikkeling van de analyse van het begin- of eindfoneem blijkt bij 
Nederlands sprekende kinderen aan het begin van groep 2 al vrij goed ontwikkeld 
te zijn. Het is ook de fonemische vaardigheid die belangrijk is in de gedeeltelijk 
alfabetische fase (Ehri 1998, 2005) en die in groep 2 voorspellende waarde had 
voor de snelheid van woordherkenning in maart groep 3 (Aarnoutse en anderen, 
aangeboden ter publicatie). 
2.1.3	Vraagstellingen	en	verwachtingen																																																																			
In dit onderzoek staan de volgende vraagstellingen centraal:
1. Hoe verloopt de ontwikkeling van fonemische analyse, fonemische synthese 
en benoemsnelheid vanaf het begin van groep 2 tot en met het begin van groep 3? 
2. Wat is de voorspellende waarde van fonemische analyse, fonemische synthese 
en benoemsnelheid in groep 2 en groep 3 voor de snelheid van woordherkenning aan 
het einde van groep 3?
3. Wat is de voorspellende waarde van fonemische analyse, fonemische 
synthese en benoemsnelheid in groep 2 en begin groep 3 voor de nauwkeurigheid 
van woordherkenning aan het einde van groep 3?
Wat betreft de eerste vraagstelling verwachten we op grond van de gegevens 
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van Aarnoutse en anderen (in: Aarnoutse, 2004), dat fonemische analyse van het 
begin- of eindfoneem van een woord zich al vrij goed heeft ontwikkeld vóór de herfst 
van groep 2 en zich daarna vrij snel verder ontwikkelt. Voor fonemische synthese 
verwachten we, op basis van het onderzoek van Wesseling en Reitsma (1998), dat 
die vaardigheid vóór de herfst van groep 2 niet of nauwelijks is ontwikkeld. Daarna 
verwachten we eerst een trage groei tussen meting 1 (november groep 2) en meting 2 
(april groep 2) die versnelt tussen meting 2 (april groep 2) en meting 3 (najaar groep 3). 
We verwachten verder dat de benoemsnelheid van letters en cijfers sneller toeneemt 
in de twee zojuist genoemde perioden dan die voor plaatjes en kleuren. Letters en 
cijfers maken namelijk in toenemende mate deel uit van het onderwijs en kleuren en 
plaatjes niet of nauwelijks. Bovendien vormen de gebruikte letters en cijfers kleinere 
en semantisch meer eenduidig te benoemen sets van tekens dan kleuren en plaatjes 
(Van den Bos & lutje Spelberg, 2004).	Met betrekking tot de tweede vraagstelling 
verwachten we, op grond van onderzoek bij Nederlands sprekende leerlingen, dat 
benoemsnelheid in de groepen 2 en 3 en fonemische analyse en fonemische synthese 
aan het begin van groep 3 een voorspellende waarde hebben voor de snelheid van 
woordherkenning aan het einde van groep 3. De verwachting voor vraagstelling 3 is 
dat fonemische analyse, fonemische synthese en benoemsnelheid in de groepen 2 en 
3 een voorspellende waarde hebben voor de nauwkeurigheid van woordherkenning 
aan het einde van groep 3 (zie paragraaf 2.1.1). 
2.2 Methode
2.2.1	Opzet
Onder de snelheid van woordherkenning verstaan we ‘het aantal goede woorden dat 
een leerling op een één minuut test of twee minuten test leest’. De nauwkeurigheid van 
woordherkenning vatten we op als ‘het aantal goede woorden dat een leerling zonder 
tijdsdruk en zonder fouten leest’. Die woorden zijn voornamelijk meerlettergrepig en 
hebben meestal een complexe lettergreepstructuur. 
Als onafhankelijke variabelen kiezen we fonologische variabelen en 
benoemsnelheid, omdat die als de belangrijkste predictoren naar voren komen in 
de besproken onderzoeken en die in het fasenmodel van Ehri een rol spelen. Als 
fonologische vaardigheden nemen we in dit onderzoek fonemische analyse en 
fonemische synthese op, omdat die het meest belangrijk zouden zijn voor het leren en 
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voorspellen van woordherkenning (Blachman, 2000). In navolging van Denckla en 
Rudel (1976) toetsen we de benoemsnelheid van letters, cijfers, kleuren en plaatjes. 
Om onze onderzoeksresultaten te kunnen vergelijken met onder andere 
die van Wagner, Torgesen en Rashotte (1994) nemen we ook autoregressors 
en controlevariabelen op. Een autoregressor is een variabele die op een eerder 
tijdstip is afgenomen. Om te corrigeren voor initiële verschillen kiezen we als 
controlevariabelen Letterkennis en Woordenschat. Letterkennis wordt voor een deel 
bepaald door onderwijs en milieu; woordenschat door onderwijs, milieu en verbale 
intelligentie. 
Om de ontwikkeling en predictieve waarde van fonemische analyse, fonemische 
synthese en benoemsnelheid voor woordherkenning te kunnen vaststellen worden 
deze vaardigheden in november groep 2, in april groep 2 en in oktober groep 3 
gemeten (zie tabel 1). Voor fonemische analyse en synthese worden per meting 1 
of 2 toetsen afgenomen; voor benoemsnelheid steeds de onderdelen letters, cijfers, 
kleuren en plaatjes. Voor het meten van  woordherkenning worden in november 
groep 3 en in mei/juni groep 3 respectievelijk drie en vijf toetsen afgenomen, 
waarvan steeds één toets de nauwkeurigheid en de overige toetsen de snelheid van 
woordherkenning meten. 
2.2.2	Proefpersonen
Een basisschool voor openbaar onderwijs (school 1) en een school voor protestants 
christelijk onderwijs (school 2) in het voorstedelijke gebied van Rotterdam deden 
mee aan het onderzoek. School 1 had per jaargroep zes klassen en school 2 vier. 
School 1 was gevestigd in een pas gebouwde wijk en school 2 in een al wat oudere 
nieuwbouwwijk. Beide scholen hadden voornamelijk combinatieklassen voor de 
groepen 1 en 2. De gemiddelde leerlinggewichten van school 1 en school 2 bedroegen 
respectievelijk 1,10 en 1,13 bij een landelijk gemiddelde in het onderzoeksjaar van 
1,26. Het percentage kinderen van Nederlandse en allochtone ouders met een lage 
opleiding was voor beide scholen kleiner dan het landelijk gemiddelde en bedroeg 
respectievelijk 8,7% en 9,6%. 
In groep 2 werd op school 1 voor taalstimulering het programma ‘Schatkist’ 
gebruikt (Mommers, Verhoeven, Lucas, & Thomas, 1991) en op school 2 ‘Idee’ 
(Janssen, Kalkhoven, Koning, Legius, & Verbruggen, 1991). School 1 presteerde, 
zoals we zagen, bij de eerste meting significant beter op de toetsen Woordenschat en 
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Analyse van begin- of eindfoneem dan school 2. De overige toetsen voor beginnende 
geletterdheid gaven geen significante verschillen te zien. In groep 3 werd het lezen 
en spellen onderwezen met ‘Veilig Leren Lezen’ (Mommers, Verhoeven, Van der 
Linden, Stegeman, & Warnaar, 1990), een methode die door de meeste scholen in 
Nederland wordt gebruikt. Deze methode leert woorden gelijktijdig fonemisch-
visueel te structureren en onderscheidt zich daarmee van strikt fonologische 
methoden. De oorspronkelijke steekproef bestond uit 265 leerlingen uit groep 2 van 
beide scholen. Twintig leerlingen (7,5%) vielen uit omdat ze groep 2 doubleerden. 
Bij 11 leerlingen (4,2%) gaven de ouders geen toestemming voor deelname, 5 
leerlingen (1,9%) werden tussentijds verwezen naar het Speciaal Basisonderwijs en 
bij 2 van de leerlingen die verhuisden konden geen toetsen op de nieuwe school 
worden afgenomen. Eén leerling viel af omdat hij bij meting 1 gedeeltelijk doof 
bleek te zijn.
Als leerlingen een toets gemist hadden, werd die op een later tijdstip alsnog 
afgenomen. Bij verhuizing werd de leerling in vrijwel alle gevallen op de andere 
school getoetst. Incidenteel bevatten de toetsgegevens van de aldus resterende 
226 leerlingen nog een gering aantal ontbrekende scores (0,13%, verspreid over 
diverse onafhankelijke variabelen). Deze werden geschat met behulp van de 
regressieprocedure. De gemiddelde leeftijd van de 226 leerlingen bedroeg bij de 
eerste toetsafname 5 jaar en 8,3 maanden ( SD = 4,25) De verhouding jongens/ 
meisjes was 48,7% versus 51,3%.
2.2.3	Toetsen
Wat betreft de afgenomen toetsen maken we onderscheid tussen predictortoetsen, 
criteriumtoetsen en controletoetsen. In Tabel 1 is weergegeven welke toetsen horen 
bij de fasen 2 tot en met 4 van het model van Ehri. Nog niet gepubliceerde toetsen 
werden in vooronderzoeken uitgeprobeerd en eventueel bijgesteld. 
Predictortoetsen: Fonemische Analyse (FA) en Fonemische Synthese (FS) 
De toets Fonemische analyse van begin- of eindfoneem (FA-A; Aarnoutse & 
Beernink, 2002) meet het analyseren van het eerste of het laatste foneem van een 
woord. De leerling wordt, eerst aan de hand van het aanwijzen van plaatjes en daarna 
mondeling, gevraagd wat hij aan het begin, en in de tweede helft wat hij aan het eind 
van een woord hoort. De toets bestaat uit 32 items en is afgenomen bij meting 1 en 2, 
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waarbij Cronbach’s a  respectievelijk 0,92 en 0,93 bedroeg en de moeilijkheidsgraad 
of p-waarde 0,62 en 0,83. De toets is bij meting 2 aan de gemakkelijke kant.
De toets Fonemische Analyse van begin- of eindfoneem van pseudo-woorden 
(FA-B; Verhagen en Aarnoutse, 2001) meet het analyseren van het begin- of 
eindfoneem van pseudo-woorden. De leerling wordt gevraagd wat hij hoort aan het 
begin of einde van een pseudo-woord. De toets bestaat uit 23 items en is afgenomen 
bij meting 2 en 3, waarbij Crohnbach’s a respectievelijk 0,95 en 0,77 bedroeg en de 
p-waarden 0,70 en 0,89. Bij meting 3 is de toets gemakkelijk. 
Tabel 2.1 
Fasenmodel van Ehri met metingen, controle-, predictor- en criteriumvaardigheden met autoregressors
Fasen	Ehri Meting Controle-	
variabelen
Predictorvariabelen Criterium-
variabelen
Fonemische	vaardigheden Benoem-
snelheid	
Gedeeltelijk	
alfabetische	fase
Meting 1
November groep 2
Woordenschat -Fonemische analyse van begin-   
en eindfoneem 
-Fonemische synthese 
Letters A
Cijfers A
Kleuren 
Plaatjes
Gedeeltelijk	
alfabetische	fase	
Meting 2
April groep 2
Juni groep 2 Letterkennis 2
-Fonemische analyse van begin- 
en eindfoneem 
-Fonemische analyse van begin- 
en eindfoneem  van pseudo-
woorden
-Fonemische synthese 
Letters A
Letters B
Cijfers A
Cijfers B
Kleuren 
Plaatjes
Volledig	
alfabetische	fase	
Meting 3
Oktober groep 3 
predictorvariabelen
November groep 3 
criteriumvariabelen
-Fonemische analyse van begin- 
en eindfoneem van pseudo-
woorden
-Fonemische analyse van 
pseudo-woorden
-Fonemische synthese
-Fonemische synthese van 
pseudo-woorden
Letters B
Cijfers B
Kleuren 
Plaatjes
WHS3, autoregressor
  -Twee-min.-toets, 
  -Twee-min.-toets 
    pseudo-woorden
WHN3, autoregressor
  -Leesvaardigheid
Geconsolideerd
alfabetische	fase	
Meting 4 
Mei/ juni groep 3 
criteriumvariabelen
WHS4:
  -EMT Brus & Voeten. 
  -DMT-1, -2, -3.
WHN4:
  -Leesvaardigheid 
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De toets Fonemische Analyse van pseudo-woorden (FA-C; Verhagen & 
Aarnoutse, 2001) meet het analyseren van een pseudo-woord in fonemen. De toets 
bestaat uit 35 items en is afgenomen bij meting 3 in oktober. Crohnbach’s a en 
de p-waarde bedroegen respectievelijk 0,90 en 0,52. De woorden varieerden in 
moeilijkheidsgraad van ig tot en met koosgruip.
De toets Fonemische Synthese (FS-A; Aarnoutse & Verhagen, 2001) meet 
het synthetiseren van fonemen tot een zinvol woord. Bij meting 1 en 2 gaat een 
leerfase van 4 oefeningen aan de toetsfase vooraf, omdat fonemische synthese met 
een mondelinge antwoordvorm aan het begin van groep 2 te moeilijk is (Wesseling 
& Reitsma, 1998). De toets bestaat uit 20 items, die varieerden in moeilijkheidsgraad 
van ijs tot en met paraplu. Crohnbach’s a varieerde van 0,88 tot en met 0,93 en de 
p-waarden van 0,25 tot en met 0,73 bij meting 3. De toets is bij meting 1 moeilijk. 
De toets Fonemische Synthese van pseudo-woorden (FS-B; Verhagen & 
Aarnoutse, 2001) meet het synthetiseren van fonemen tot een pseudo-woord. De 
toets heeft 35 items en is afgenomen bij meting 3. Crohnbach’s a bedroeg 0,90 en 
de p-waarde 0,59. De woorden varieerden in moeilijkheidsgraad van oos tot en met 
stoukwerp.
Predictortoetsen: Benoemsnelheid (BS)
Alle toetsen voor benoemsnelheid bestaan uit 5 kolommen van 10 tekens en zijn een 
aangepaste versie van de toetsen van Van den Bos (1998). Na oefenkolom 5, waarin 
mogelijke benoemfouten worden gecorrigeerd, wordt de leerling gevraagd eerst de 
tekens van de kolommen 1 en 2 en, na een korte onderbreking, de tekens van de 
kolommen 3 en 4 zo snel en goed mogelijk te benoemen. 
De toetsen Benoemsnelheid Letters A en B (BSL-A en BSL-B). Voor 
Benoemsnelheid Letters A werden de letters o, s en m gebruikt, voor Benoemsnelheid 
Letters B de letters o, s, m, p en k. De leerling werd gevraagd de letters zo snel en 
goed mogelijk te benoemen. Als een leerling één of meer letters van de oefenkolom 
niet kende, werden deze eerst ter plekke aangeleerd met een programma (Verhagen, 
2002a). Daarna werd de toets afgenomen. Benoemsnelheid Letters A werd afgenomen 
bij meting 1 en 2; Benoemsnelheid Letters B bij de metingen 2 en 3. De parallelvorm 
betrouwbaarheden varieerden van 0,85 tot 0,91. 
Het aantal van 1, 2 of  3 geoefende letters bedroeg 45,1% bij meting 1 en 21,6% bij 
meting 2. Het aantal van 1, 2, 3, 4 of 5 geoefende letters bij meting 2 was 38,5%.
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Voor de toetsen Benoemsnelheid Cijfers A en B (BSC-A en BSC-B) geldt 
hetzelfde als voor de toetsen Benoemsnelheid Letters A en B, alleen zijn er cijfers 
gebruikt in plaats van letters, namelijk de cijfers 1, 2 en 3 voor Benoemsnelheid 
Cijfers A en 1, 2, 3, 4 en 5 voor Benoemsnelheid Cijfers B. De parallelvorm 
betrouwbaarheden lagen tussen 0,81 en 0,90. 
Het aantal van 1, 2 of 3 geoefende cijfers bij meting 1 was 4,0% en 1,6% bij 
meting 2. Het aantal van 1, 2, 3, 4 of 5 geoefende cijfers bedroeg 2% bij meting 2.
De toetsen Benoemsnelheid Kleuren (BSK) en Benoemsnelheid Plaatjes 
(BSP). Deze benoemtoetsen hebben dezelfde structuur als de zojuist genoemde 
toetsen, behalve dat nu respectievelijk 5 verschillende kleuren en 5 verschillende 
plaatjes benoemd moesten worden en er geen oefening wordt gegeven na de 
oefenkolom. De toetsen Benoemsnelheid Kleuren en Benoemsnelheid Plaatjes 
werden afgenomen bij de metingen 1, 2 en 3. De parallelvorm betrouwbaarheden 
varieerden van 0,76 tot en met 0,86. 
Criterium toetsen: Snelheid van Woordherkenning (WHS3 en WHS4)
De Twee-Minuten-Toets, kern 1-3 (TMT; Verhagen, 2002b) bevat 150 klankzuivere 
woorden, waarvan er 14 uit twee klanken bestaan en de overige woorden de structuur 
‘CVC’ hebben. De leerling wordt gevraagd de woorden zo snel en goed mogelijk te 
lezen.	Er zijn alleen letters gebruikt die in de kernen 1, 2 en 3 van Veilig Leren 
Lezen voorkomen (Mommers e.a., 1990). De score is gelijk aan het aantal goed 
gelezen woorden in 2 minuten. De parallelvorm betrouwbaarheden van het aantal 
goede antwoorden in de eerste en de tweede minuut bedroeg 0,96. De toets werd bij 
meting 3 afgenomen (zie Tabel 1).
De Twee-Minuten-Toets Pseudowoorden, kern 1-3 (TMTPS; Verhagen, 
2002b) is gelijk aan de Twee-Minuten-Toets voor zinvolle woorden, behalve dat de 
toets pseudo-woorden bevat. Deze toets vormt in dit onderzoek samen met de Twee-
Minuten-Toets de variabele WHS3, de ‘autoregressor’ van WHS4. De parallelvorm 
betrouwbaarheid bedroeg 0,93.  
De Eén-Minuut-Test (EMT; Brus en Voeten, 1973) meet de vaardigheid in het 
ontsleutelen of decoderen van gedrukte woorden. De test bestaat uit een kaart met 116 
niet samenhangende woorden, die min of meer opklimmen in moeilijkheidsgraad. 
De score is gelijk aan het aantal goed gelezen woorden in één minuut. De test bestaat 
uit twee parallelvormen, waarvan in dit onderzoek de A-vorm is gebruikt. De toets 
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is afgenomen bij meting 4. De test-hertest correlaties voor de groepen 4 tot en met 8 
varieerden van 0,89 tot en met 0,97.
De Drie-Minuten-Toets (DMT) van Verhoeven (1993) bestaat uit drie één-
minuut-toetsen. De DMT-1 telt 14 klankzuivere Medeklinker-Klinker- (MK-) 
of KM-woorden en voor de rest klankzuivere MKM-woorden; de DMT-2 bevat 
éénlettergrepige woorden met MM-cluster(s); de DMT-3 bestaat uit woorden met 
twee of meer lettergrepen. De drie toetskaarten werden afgenomen bij meting 4 door 
leerkrachten. De betrouwbaarheden (Crohnbach’s a ) van de drie kaarten bedragen 
aan het eind van groep 3 respectievelijk 0,88, 0,94 en 0,92. Samen met de EMT 
vormen deze toetsen de variabele WHS4.
Criteriumtoetsen: Nauwkeurigheid van Woordherkenning (WHN3 en WHN4)
De Leesvaardigheidstest (WHN; Wiegersma, 1971) bestaat uit 100 woorden die 
opklimmen in moeilijkheidsgraad, meestal meerlettergrepig zijn, een complexe 
lettergreepstructuur bezitten, en zonder tijdsdruk en zonder fouten gelezen dienen 
te worden. De toets meet de nauwkeurigheid van woordherkenning. Verkeerde 
klemtonen worden bij deze toets over het algemeen fout gerekend. De toets is 
bestemd voor groep 3 tot en met groep 8. Omdat verwacht werd dat geen enkele 
leerling aan het einde van groep 3, 50 woorden goed zou herkennen, is het totale 
aantal items teruggebracht tot 50. De afbreeknorm werd in plaats van 10 op 8 gesteld. 
Bij de constructie van de toets bedroeg de split-half betrouwbaarheid 0,97. Bij de 
eerste afname in dit onderzoek werd een alfa van 0,94 vastgesteld. De p-waarden 
bedroegen bij de metingen 3 en 4 respectievelijk 0,18 en 0,55. De toets werd bij de 
metingen 3 (WHN3) en 4 (WHN4) afgenomen. WHN3 was de autoregressor van 
WHN4.
Controletoetsen: Letterkennis (LK)
De Letterkennistoets van Aarnoutse en Manders (2000), die voor dit onderzoek 
enigszins is aangepast, meet de passieve letterkennis. De aangepaste toets bestaat 
uit 25 reeksen van 25 letters waarvan de eerste twee als oefenitems werden gebruikt. 
Elke reeks is vorm gegeven als een rups waar in elk van de 25 segmenten een 
letter staat afgedrukt. De leerling wordt gevraagd om in elke reeks de letter van de 
voorgezegde klank te omcirkelen. De test werd groepsgewijs afgenomen bij meting 
2, waarbij Crohnbach’s a 0,90 en de p-waarde 0,47 bedroeg.
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Controletoetsen: Woordenschat (WS)
De Woordenschattoets (Aarnoutse & Beernink, 2002) meet de woordenschat in de 
context van een zin of kort verhaaltje. De testleider spreekt een korte tekst of zin 
uit waarin het laatste woord ontbreekt. Een leerling moet het ontbrekende woord 
aanvullen. Deze toets bestaat uit 25 items en is afgenomen bij meting 1. Crohnbach’s 
a en de p-waarde bedroegen respectievelijk 0,85 en 0,56.
2.2.4	Procedure
De toetsen werden afgenomen door speciaal daarvoor opgeleide studenten en door 
leerkrachten in sessies van ongeveer een half uur per leerling of groep. Voor het 
vaststellen van de ontwikkeling van fonemische analyse, fonemische synthese en 
benoemsnelheid (vraagstelling 1) gebruikten we de multivariate toetsing (Wilks’ λ) 
in het herhaalde metingen design. Voor het vaststellen van de voorspellende waarde 
van fonemische variabelen en benoemsnelheid op snelheid en nauwkeurigheid 
van woordherkenning (vraagstellingen 2 en 3) maakten we gebruik van Structural 
Equation Modelling (SEM). Daarbij volgden we de ontwikkeling van de 
predictorvariabelen van het begin van groep 2 (meting 1) naar april groep 2 (meting 
2) tot en met de herfst van groep 3 (meting 3) en stelden de voorspellende waarde vast 
die deze predictoren hadden op woordherkenning aan het einde van groep 3 (meting 
4). In navolging van Wagner en anderen (1994) namen we een ‘autoregressor’ en 
controlevariabelen op. De longitudinale ontwikkeling van de predictoren en de 
predictie van woordherkenning brachten we onder in één model voor de snelheid en 
één model voor de nauwkeurigheid van woordherkenning. Bij de analyse maakten 
we gebruik van de Amos-software (Arbuckle & Wothke, 1999) voor structurele 
modellen.
2.3 Resultaten
2.3.1	Ontwikkeling
In deze paragraaf beschrijven we de ontwikkeling van fonemische analyse, 
fonemische synthese en benoemsnelheid.
Fonemische Analyse (FA)
Zoals eerder vermeld, is de toets Fonemische Analyse van begin- of eindfoneem (FA-
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A) bij meting 1 en 2 afgenomen. Bij meting 2 en 3 werd de toets Fonemische Analyse 
van begin- of eindfoneem van pseudo-woorden (FA-B) afgenomen. Via (kubische) 
regressieanalyse op de data van meting 1 en 2 werd de score op FA-A bij meting 
3 geschat. Daardoor kan de ontwikkeling van FA-A voor drie achtereenvolgende 
metingen in beeld worden gebracht. Zie Figuur 2.1.  
Bij multivariate toetsing in het herhaalde metingen design blijkt er een 
significant verschil te bestaan tussen de drie metingen (Wilks’ λ = 0,31; F(2, 224) 
= 250,56; p ≤ 0,001). De verschillen tussen meting 1 en meting 2 en tussen meting 
2 en meting 3, getoetst via ‘repeated’ contrasten, zijn beide significant. De grootste 
stijging treedt evenwel op tussen meting 1 en 2. Opvallend is verder de hoge p-waarde 
(0,89) bij de toets Fonemische Analyse van het begin- en eindfoneem van pseudo-
woorden (FA-B) bij meting 3. Veel leerlingen beheersen de fonemische Analyse van 
het begin- of het eindfoneem bij meting 3 reeds in hoge mate. Dat geldt echter niet 
voor de veel moeilijkere toets Fonemische Analyse van pseudo-woorden (FA-C). De 
p-waarde bij meting 3 van deze toets bedraagt 0,52.
Fonemische Synthese (FS)
De toets Fonemische Synthese (FS-A) is afgenomen bij de metingen 1, 2 en 3. 
De ontwikkeling in termen van gemiddelden is weergegeven in Figuur 2.2. De 
gemiddelden voor de drie metingen verschillen significant van elkaar (Wilks’ λ = 
0,20; F(2, 224) = 459,04; p ≤ 0,001). De verschillen tussen meting 1 en 2 en tussen 
meting 2 en 3 zijn beide significant. De stijging op de toets Fonemische Synthese 
(FS-A) is tussen meting 1 en 2 en tussen meting 2 en 3 vrijwel even groot. De 
Figuur 2.1  Gemiddelde scores op Fonemische Analyse voor drie metingen.
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p-waarde bij meting 3 is 0,73. Voor de veel moeilijkere toets Fonemische Synthese 
van pseudo-woorden (FS-B) bedraagt de p-waarde 0,59. Blijkbaar is er bij een vrij 
groot aantal leerlingen nog stijging op deze beide toetsen mogelijk.
Benoemsnelheid
Voor de onderdelen Benoemsnelheid Letters en Benoemsnelheid Cijfers zijn twee 
versies afgenomen. 
Versie A (een versie met drie verschillende letters of cijfers ) werd afgenomen 
bij meting 1 en 2, versie B (een versie met vijf verschillende letters of cijfers) werd 
afgenomen bij meting 2 en 3. Als score geldt steeds de tijd die gebruikt wordt om de 
vier kolommen van 10 items correct te benoemen. 
Op basis van de kwadratische regressie van de B-vorm op de A-vorm bij 
meting 2 werden de scores van de A-vorm bij meting 1 omgezet in de scores van 
versie B. Daardoor zijn deze scores ook vergelijkbaar met de scores op de onderdelen 
Kleuren en Plaatjes. De ontwikkeling in de gemiddelde benoemtijd is weergegeven 
in Figuur 2.3.
Vergelijken we de drie metingen met elkaar dan zijn de verschillen voor alle 
vier onderdelen significant (Letters: Wilks’ λ = 0,57; F(2, 224) = 83,99, p ≤ 0,001; 
Cijfers: Wilks’ λ = 0,75; F(2, 224) = 38,30; p ≤ 0,001; Kleuren: Wilks’ λ = 0,77; F(2, 
244) = 33,16; p ≤ 0,001; Plaatjes: Wilks’ λ = 0,84; F(2, 244) = 21,72; p ≤ 0,001). 
Alle contrasten zijn significant met uitzondering van de verschillen bij Kleuren en 
Plaatjes tussen meting 1 en 2. 
Figuur 2.2  Gemiddelde scores op Fonemische Synthese 
voor drie metingen.
Figuur 2.3  Gemiddelde tijd in seconden op vier typen 
Benoemsnelheid voor drie metingen.
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2.3.2	Predictie	van	woordherkenning
Om de invloed van fonemische vaardigheden en benoemsnelheid op woordherkenning 
vast te stellen, zijn twee structurele analyses uitgevoerd. In Figuur 2.4 komt de 
predictie van de snelheid van woordherkenning in meting 4 aan de orde. Predictoren 
zijn Fonemische Analyse (FA), Fonemische Synthese (FS) en Benoemsnelheid 
(BS) bij de eerste drie metingen. Controlevariabelen zijn Woordenschat (WS) en 
Letterkennis (LK). De snelheid van woordherkenning (WHS) bij meting 3 wordt als 
‘autoregressor’ opgenomen.
Er wordt zoveel mogelijk gebruik gemaakt van latente variabelen, wat 
wil zeggen dat als meerdere toetsen voor een vaardigheid binnen een meting 
beschikbaar zijn, deze worden gemodelleerd tot een (latente) variabele. Zo wordt 
de latente variabele Fonemische Analyse 2 (FA2) gevormd door de geobserveerde 
variabelen FA-A en FA-B; Benoemsnelheid 1 (BS1) door de benoemsnelheid van 
letters, cijfers, kleuren en plaatjes. Uiteraard laten we toe dat de vaardigheden op 
meting 1 gecorreleerd mogen zijn en dat hetzelfde geldt voor de ‘errortermen’ bij de 
metingen 2 en 3. Figuur 2.4 bevat de gestandaardiseerde regressiecoëfficiënten van 
het structurele deel van het beschreven model.
De fit van het model was voldoende: χ2 = 785,051; df = 337; p ≤ 0,001, gfi = 
0,810, agfi = 0,755, nfi = 0,886, rmsea = 0,077. 
Voor Fonemische Analyse bij meting 1 (aangeduid met FA1) was er één 
geobserveerde variabele (FA-A), bij meting 2 (FA2) waren er twee toetsen FA-A en 
FA-B met ladingen van respectievelijk 0,97 en 0,90. Bij meting 3 hebben de twee 
toetsen FA-B en FA-C ladingen van respectievelijk 0,73 en 0,72. Fonemische Synthese 
bij meting 1 (FS1) werd alleen gemeten met FS-A, bij meting 2 ook alleen met FS-A 
en bij meting 3 met zowel FS-A (lading 0,88) als FS-B (lading 0,91). Benoemsnelheid 
werd steeds geformeerd uit vier toetsen voor letters, cijfers, kleuren en plaatjes. Bij 
meting 1 (BS1) werden afgenomen BSL-A, BSC-A, BSK en BSP met ladingen van 
respectievelijk 0,54, 0,79, 0,72 en 0,82. Bij meting 2 (BS2) werden afgenomen BSL-B, 
BSC-B, BSK en BSP met ladingen van respectievelijk 0,67, 0,87, 0,63 en 0,80. Tevens 
werden BSL-A en BSC-A vastgesteld. Bij meting 3 (BS3) werden afgenomen  BSL-B, 
BSC-B, BSK en BSP met ladingen van respectievelijk 0,77, 0,92, 0,78, en 0,81. 
Voor de snelheid van woordherkening bij meting 4 (WHS4) werden de EMT 
en de drie kaarten van de DMT afgenomen. De ladingen waren respectievelijk 
0,94, 0,97, 0,99, en 0,95. Bij meting 3 (WHS3) werden de TMT3 en de TMTPS3 
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afgenomen met ladingen van respectievelijk 0,99 en 0,97. In Figuur 2.4 worden de 
latente variabelen weergegeven (of de geobserveerde variabelen als slechts één toets 
was afgenomen). Latente variabelen worden aangeduid met cirkels, geobserveerde 
met rechthoeken.
Duidelijk is dat de snelheid van woordherkenning naast de invloed van de 
‘autoregressor’ een significant effect van benoemsnelheid laat zien. De (directe) 
effecten van fonemische analyse en synthese zijn niet significant. De indirecte 
effecten van fonemische analyse en synthese op de drie metingen zijn eveneens te 
verwaarlozen. De gestandaardiseerde indirecte effecten variëren van - 0,03 tot 0,00. 
De effecten van de controlevariabelen zijn  eveneens niet significant. 
Uit de regressies tussen de opeenvolgende metingen blijkt dat benoemsnelheid 
een stabiele factor over de tijd is. Hetzelfde geldt in iets mindere mate voor 
fonemische analyse en nog iets minder voor fonemische synthese. Daarbij moet 
worden opgemerkt dat het hier niet om geïsoleerde vaardigheden gaat. Zo zijn de 
correlaties tussen fonemische analyse en synthese (geïmpliceerd door het toestaan 
van gecorreleerde ‘error’-termen) voor de drie achtereenvolgende metingen 
respectievelijk 0,57, 0,44 en 0,60. De correlaties tussen fonemische analyse en 
benoemsnelheid zijn achtereenvolgens 0,36, 0,35 en 0,32, en tussen fonemische 
synthese en benoemsnelheid 0,21, 0,16 en 0,23. Het percentage verklaarde variantie 
van de snelheid van woordherkenning bedraagt in dit model 75,3%, wat hoog is. Het 
grootste gedeelte van die variantie (59%) wordt verklaard door de ‘autoregressor’. 
Figuur 2.5 bevat de resultaten voor het overeenkomstige model van de 
Figuur 2.4  Structureel model met als afhankelijke variabele de snelheid van woordherkenning bij 
meting 4. Autoregressor: snelheid van woordherkenning bij meting 3.
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nauwkeurigheid van woordherkenning. De toets Leesvaardigheid van Wiegersma 
(1971) aan het einde van groep 3 (bij meting 4) is als afhankelijke variabele gebruikt 
(WHN4) en dezelfde toets aan het einde van november groep 3 (bij meting 3) 
fungeert als autoregressor (WHN3). Verder is het model volkomen identiek aan dat 
voor de snelheid van woordherkenning in Figuur 2.4.
De fit van dit model is voldoende: χ2 = 657,468; df = 237; p ≤ 0,001; gfi = 
0,821, agfi = 0,755; nfi = 0,854, rmsea = 0,089. De ladingen zijn vrijwel identiek 
aan die gerapporteerd bij Figuur 2.4. Het belangrijkste resultaat van deze analyse 
is dat naast de ‘autoregressor’, zowel fonemische analyse als benoemsnelheid een 
significant verband vertoont met de nauwkeurigheid van woordherkenning. Als het 
gaat om nauwkeurigheid speelt dus één van de twee fonemische vaardigheden een 
rol. Daarenboven is in zeker zo sterke mate de benoemsnelheid een belangrijke 
voorspeller. De regressies binnen elke vaardigheid tussen de eerste drie metingen 
verschillen weinig van die in Figuur 2.4. Ook in dit model zijn de indirecte effecten 
gering. De geschatte correlaties tussen de factoren waren gelijk aan die van het 
model in Figuur 2.4. 
2.4 Conclusies en discussie
Ten aanzien van de eerste onderzoeksvraag kan worden geconcludeerd dat de 
ontwikkeling van de fonemische analyse van het begin- of eindfoneem van een 
Figuur 2.5  Structureel model met als afhankelijke variabele de nauwkeurigheid van woordherkenning 
bij meting 4. Autoregressor: nauwkeurigheid van woordherkenning bij meting 3.
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woord al in de herfst in groep 2 plaats vindt en daarna snel blijft toenemen (Figuur 
2.1) tot bijna volledige beheersing in de herfst van groep 3. Dat geldt niet voor 
de veel moeilijkere toets Fonemische Analyse van pseudo-woorden (FA-C): de 
p-waarde van deze toets bedraagt in de herfst van groep 3, 0,52.
Tegen de verwachting in vertoont de toets voor Fonemische Synthese (FS-A) 
in de periode van de herfst tot de lente van groep 2 een vrijwel even grote stijging 
als in de periode van de lente van groep 2 tot de herfst van groep 3. In de herfst van 
groep 3 kan nog niet van beheersing worden gesproken: de p-waarde voor zinvolle 
woorden (FS-A) bedraagt  0,73.
De benoemsnelheid van letters en cijfers ontwikkelt zich vrijwel even sterk in 
de periode van de herfst tot de lente van groep 2 als in de periode van de lente van 
groep 2 tot de herfst van groep 3. In de eerste periode ontwikkelt de benoemsnelheid 
van kleuren en plaatjes zich opvallend genoeg niet, maar in de tweede periode 
wel. De benoemsnelheid van cijfers en vooral die van letters ontwikkelt zich in  de 
eerste periode sneller dan de benoemsnelheid van kleuren en plaatjes; in periode 2 
ontwikkelt alleen de benoemsnelheid van letters zich sterker dan die van kleuren en 
plaatjes2. De verwachtingen bij de eerste onderzoeksvraag zijn hiermee gedeeltelijk 
gerealiseerd. 
Voor de tweede onderzoeksvraag kan worden vastgesteld dat benoemsnelheid 
een sterke invloed uitoefent op de snelheid van woordherkenning. De aanwezigheid 
van een autoregressor en van controlevariabelen maken het mogelijk om te concluderen 
dat verbetering van de benoemsnelheid bijdraagt aan de verbetering van de snelheid 
van woordherkenning. De verwachting bij de tweede onderzoeksvraag is hiermee 
gedeeltelijk gerealiseerd. Fonemische analyse en fonemische synthese in de herfst 
van groep 3 leveren namelijk geen bijdrage aan de snelheid van woordherkenning 
aan het einde van groep 3.
Ten aanzien van de nauwkeurigheid van woordherkenning geldt dat 
benoemsnelheid en fonemische analyse (naast de ‘autoregressor’) een significante 
bijdrage leveren. Belangrijk is dat de snelheid waarmee bekende visuele tekens 
kunnen worden benoemd, bijdraagt aan de nauwkeurigheid waarmee een woord kan 
worden gelezen. De verwachting bij de derde onderzoeksvraag is hiermee ten dele 
2  Deze zin is veranderd in vergelijking met de zin in het gepubliceerde artikel vanwege een onjuistheid. Op de 
volgende bladzijde is een zin met de interpretatie van deze onjuistheid weggelaten.
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gerealiseerd. Fonemische synthese levert geen bijdrage aan de nauwkeurigheid van 
woordherkenning. 
In de herfst van groep 2 is volgens de verwachting de ontwikkeling van de 
analyse van het begin- of eindfoneem wel en die van fonemische synthese niet op gang 
gekomen. Dat zou kunnen samenhangen met de volgorde van vaardigheden waarin 
het fonologisch bewustzijn zich ontvouwt: van het woord naar de lettergreep en van 
de ‘onset en het rijm’ naar het foneem (Blachman, 2000). Het bewustzijn van een 
gesproken woord in de stroom van de spraakklanken is waarschijnlijk pas mogelijk 
als het bewustzijn van het begin van een woord en daarmee ook van het einde van 
het vorige woord zich ontwikkelt. Deze ontwikkeling kan daarna worden verfijnd 
door het bewustzijn van de onset van MK- en MKM-woorden en daarmee mogelijk 
naar de onset van alle woorden die met een MK combinatie beginnen (Goswami, 
2000). Dat kinderen al in de herfst van groep 2 het begin- en het eindfoneem 
kunnen analyseren, heeft mogelijk te maken met deze twee ontwikkelingen die 
voornamelijk intern gestuurd kunnen zijn. In dit verband moet worden opgemerkt 
dat het segmenteren van KM-woorden gemakkelijker is dan het segmenteren van 
MK-woorden in groep 2 (Uhri & Ehri, 1999). Mogelijk is de analyse van het eerste 
foneem in andere woordtypen die met een KM-combinatie beginnen minstens zo 
goed ontwikkeld als de analyse van de onset in MK woorden. 
Volgens Blachman (2000) zou het bewustzijn dat een reeks afzonderlijk 
uitgesproken fonemen overeenkomt met de reeks fonemen in het gehoorde woord 
zich pas onder invloed van leesonderwijs ontwikkelen. Daarom hadden we niet 
verwacht dat fonemische synthese in de periode van de herfst tot de lente van 
groep 2 zich vrijwel even sterk zou ontwikkelen als in de periode van de lente van 
groep 2 tot de herfst van groep 3, terwijl daar in de eerst genoemde periode vrijwel 
geen instructie in werd gegeven. Zowel de ontwikkeling van de analyse van het 
begin- of eindfoneem als die van fonemische synthese wijzen er op dat fonemische 
vaardigheden wellicht minder onderwijsafhankelijk zijn dan uit longitudinale studies 
bij Nederlands en Duits sprekende kinderen naar voren komt (De Jong & Van der 
Leij, 1999; Mann & Wimmer, 2002; Wesseling & Reitsma, 19983).
Uit ons onderzoek blijkt dat fonemische vaardigheden minder voorspellende 
3 Deze conclusie heeft alleen betrekking op het analyseren van de eerste of de laatste klank aan het begin van 
groep 2. Bij nauwkeuriger navraag is gebleken, dat er dagelijks weliswaar geen formele maar wel veel informele 
oefening in fonemisch bewustzijn is gegeven in de trimesters 2 en 3 van groep 2 op beide scholen (Zie paragraaf 
6.2.3).
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waarde hebben voor woordherkenning aan het einde van groep 3 dan benoemsnelheid. 
Dat heeft mogelijk te maken met de fonologisch vrij transparante orthografie van het 
Nederlands. Woordherkenning door middel van verklanking en fonemische synthese 
is in het Nederlands gemakkelijker dan in het Engels, omdat de relatie tussen grafemen 
en fonemen in woorden meer eenduidig is. Die manier van woordherkenning zou pas 
overgaan in directe woordherkenning nadat voor de leerling elk van de grafemen in 
de visuele representatie van een woord snel en nauwkeurig verwijst naar het ermee 
corresponderende foneem in het gesproken woord (Share, 1995; Ehri 2005). Uit het 
voorgaande kunnen de volgende hypotheses worden afgeleid. In de eerste plaats zal 
de periode van afhankelijkheid van woordherkenning van fonemische vaardigheden 
bij fonologisch transparante orthografieën korter zijn en hangt woordherkenning 
daardoor vermoedelijk korter samen met fonologische vaardigheden dan bij 
fonologisch minder transparante orthografieën. In de tweede plaats zal bij fonologisch 
transparante orthografieën de directe woordherkenning eerder plaatsvinden en dus 
eerder samenhangen met aan directe woordherkenning gerelateerde vaardigheden 
dan bij fonologisch minder transparante orthografieën. 
Voor de eerste hypothese bestaat vrij veel steun. Fonologische vaardigheden 
houden langer verband met woordherkenning in de weinig transparante Engelse 
orthografie (Wagner en anderen, 1994, 1997) dan in fonologisch meer transparante 
orthografieën (Cossu, Shankweiler, Liberman, & Cugliotta, 1995; Cossu, 
Shankweiler, Liberman, Katz, & Tola, 1988; De Jong & Van der Leij, 1999); Öney 
& Durgunoğlu, 1997; Wimmer & Goswami, 1994)  
In overeenstemming met de tweede hypothese houden in onderzoeken 
bij Nederlands sprekende leerlingen fonemische vaardigheden in groep 2 niet en 
benoemtaken wel verband met leessnelheid aan het einde van groep 3 (Aarnoutse, Van 
Leeuwe, & Verhoeven, 2000, 2005; De Jong & Van der Leij, 1999; Eleveld, 2005). 
Van den Bos, Zijlstra en lutje Spelberg (2002) vonden bovendien dat het verband 
tussen de benoemsnelheid van letters en cijfers en de snelheid van woordherkenning 
toeneemt van beginnende lezers tot lezers van gemiddeld 46 jaar. De Jong en Van der 
Leij (2002) stelden echter geen verband vast tussen benoemsnelheid en de snelheid 
van woordherkenning na het einde groep 3. Ook werd in onderzoek bij Nederlands 
sprekende leerlingen niet de relatie met de nauwkeurigheid van woordherkenning 
onderzocht zoals gebruikelijk is bij Engels sprekende leerlingen. De studies over 
de ontwikkeling van woordherkenning bij Engels sprekende kinderen in relatie met 
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de ontwikkeling van benoemsnelheid laten tegenstrijdige resultaten zien (Wolf & 
Bowers, 1999). Er is meer onderzoek nodig met betrekking tot hypothese 2, waarbij 
zowel Engels sprekende als Nederlands of Duits sprekende leerlingen zijn betrokken.
Wat betreft het onderwijs in fonemische vaardigheden wijst dit onderzoek er 
op dat het analyseren van het eerste en laatste foneem van een woord al in een vroeg 
stadium kan worden geleerd. Het ligt dan voor de hand om in groep 2 het eerste 
of laatste foneem van een gesproken woord te leren koppelen aan respectievelijk 
de eerste of de laatste letter van een gedrukt woord zoals de naam van een leerling 
of van een object. Een dergelijk programma is een variant van programma’s, die 
fonologische vaardigheden stimuleren in combinatie met letterkennis en die effect 
hebben op woordherkenning in groep 3 (Bus & Van IJzendoorn, 1999; National 
Reading Panel, 2000). Deze combinatie krijgt bijvoorbeeld aandacht in het prototype 
‘Werken aan taalbewustzijn’ (van Kleef & Tomesen, 2002) en in het ‘Protocol 
Leesproblemen en Dyslexie’ van het Expertisecentrum Nederlands (Wentink & 
Verhoeven, 2003).  
De vraag of benoemsnelheid door onderwijs verbeterd kan worden, kan op dit 
moment nog niet worden beantwoord. Onderzoek laat zien dat het oefenen van de 
benoemsnelheid van onder andere grafemen geen effect heeft op de benoemsnelheid 
van de geoefende letters (Eleveld, 2005; De Jong & Oude Vrielink, 2000). In beide 
studies is de benoemsnelheid van letters echter niet geoefend in relatie met het 
uitvoeren van de leeshandeling zoals in de methodes Veilig Leren Lezen (Mommers, 
e.a. 2003) en De Leeslijn (De Baar, 1987) plaats vindt. In enkele onderzoeken 
is een positief effect van herhaald lezen (repeated reading) op het automatiseren 
van woordherkenning vastgesteld (vgl. Aarnoutse, 2004). Het programma RALFI 
(Smits, 2005) dat op herhaald lezen is gebaseerd, is daarom een goede ontwikkeling. 
Wel is nader onderzoek noodzakelijk naar het effect op de automatisering van 
woordherkenning en naar het werkzame deel van herhaald lezen. 
Dit onderzoek kent enkele beperkingen. Zo is niet duidelijk in hoeverre de 
resultaten van de leerlingen van twee onderzoeksscholen ook gelden voor leerlingen 
van andere scholen. In het onderzoek zijn verder geen onderwijsvariabelen betrokken 
zoals het gebruik van het programma Schatkist in groep 2 of van de methode Veilig 
Leren Lezen in groep 3. Ook is de interactie tussen leerkracht en leerlingen, en tussen 
leerlingen onderling niet onderzocht. Er kon bovendien niet altijd gebruik worden 
gemaakt van latente variabelen.
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Verder onderzoek naar de ontwikkeling van de analyse van begin- en 
eindfoneem is belangrijk, onder andere door de implicaties die het kan hebben 
voor het leesonderwijs in groep 2 en voor leerlingen met ernstige leesproblemen. 
Zowel ‘finger-point reading’ (Morris, Bloodgood, Lomax, & Pemey, 2003) als het 
leren lezen van woorden die uit twee fonemen bestaan, veronderstelt namelijk dat 
leerlingen het begin- en eindfoneem van een woord kunnen analyseren of vrij snel 
kunnen leren. 
   Een uitbreiding van het huidige onderzoek naar predictoren voor 
woordherkenning na enkele maanden groep 3 en aan het einde van groep 4 kan 
zicht geven op de predictoren die in drie verschillende fasen van de beginnende 
leesontwikkeling belangrijk zijn. Hetzelfde zou bereikt kunnen worden, maar dan ten 
aanzien van de spelling, door het onderzoek uit te breiden naar de predictoren voor 
de spelling na enkele maanden groep 3, aan het einde van groep 3 en aan het einde 
van groep 4. Dan kunnen ook de relaties tussen de predictoren van woordherkenning 
en spelling op drie meetmomenten worden onderzocht.
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Predictors for early literacy
Abstract
The purpose of this longitudinal study in 226 pupils is primarily the prediction of word recognition at 
the end of grade 1, and secondarily the development of phonemic analysis and synthesis and naming 
speed, which were measured at the beginning of, and April of Kindergarten, and at the beginning 
of grade 1. From the structural analyses it appeared that  naming speed has predictive value for the 
speed of word recognition, and together with phonemic analysis, for the accuracy of word recognition. 
Naming speed was from the beginning of Kindergarten onwards more predictive than the phonemic 
skills. Phonemic analysis of the first and last phoneme was found to be quite well developed at the 
beginning of grade 1, but phonemic synthesis not yet. In a multivariate analysis both phonemic skills 
showed a significant improvement in the periods between the three measurements. The development of 
phonemic skills is probably less instruction-dependent than appears from studies on German and Dutch 
pupils. The research results are relevant for reading diagnostics and reading instruction.
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Chapter 3
Phonological awareness and naming
speed in the prediction of Dutch
children’s word recognition1
Abstract
Influences of phonological awareness and naming speed on the speed and accuracy of Dutch children’s 
word recognition were investigated in a longitudinal study.  The speed and accuracy of word recognition 
at the ends of Grades 1 and 2 were predicted by naming speed from both the beginning and end of Grade 
1, after control for autoregressive relations, Kindergarten letter knowledge, and vocabulary knowledge. 
Phonological awareness at the beginning of Grade 1 predicted only the accuracy of word recognition at 
the end of Grade 1. No evidence was found for reciprocal influences of word recognition skills on later 
phonological awareness or naming speed. 
3.1. Introduction
In this study, the effects of phonological awareness and naming speed on Dutch 
children’s word recognition are investigated. From previous studies,	the effects of 
these factors appear to depend on at least the following: (a) the consistency of a 
language’s orthography; (b) the use of speed versus accuracy of word recognition as 
the outcome variable; and (c) the manner in which phonological awareness, naming 
speed, and word recognition are measured. The relevant research from children 
learning English orthography and more consistent orthographies is first reviewed. 
The use of speed versus accuracy to measure word recognition is then considered, 
and finally the manner in which phonological awareness and naming speed are 
measured is considered in connection with the measurement of word recognition.
3.1.1	Studies	of	English	orthography
In English-speaking countries, considerable research has examined the relations 
between phonological awareness, naming speed, and word recognition. When the 
accuracy of word recognition is considered, both phonological awareness and 
naming speed appear to predict this up until the beginning of third Grade (Parrila, 
Kirby, & McQuarrie, 2004; Schatschneider, Francis, Carlson, Fletcher, & Foorman, 
2004; Torgesen, Wagner, Rashotte, Burgess, & Hecht, 1997; Wagner, Torgesen, 
& Rashotte, 1994; Wagner, Torgesen, Rashotte, Hecht, Barker, & Burgess, 1997) 
1 Reference: Verhagen, W., Aarnoutse, C., & Van Leeuwe, J. (2008). Phonological awareness and naming speed in 
the prediction of Dutch children’s word recognition. Scientific Studies of Reading,12, 301-324.
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Thereafter, phonological awareness continues to predict the accuracy of word 
recognition but naming speed does not (Torgesen et al.). In Kindergarten and the 
first and second Grades, moreover, phonological awareness exerts more frequent and 
stronger effects on the accuracy of word recognition than naming speed does (Parrila 
et al., 2004; Schatschneider et al., 2004; Torgesen, et al., 1997; Wagner et al., 1994; 
Wagner et al., 1997). Bidirectional effects between the accuracy of word recognition, 
on the one hand, and phonological awareness or naming speed, on the other hand, 
have not been found (Wagner et al., 1994; Wagner et al., 1997).
When the speed of word recognition is considered, the effects of Kindergarten 
letter naming speed on word recognition in Grades 1 and 2 have been found to be 
stronger than the effect of Kindergarten phonological awareness (Schatschneider et 
al., 2004). But in older children, Torgesen et al. (1997) found no effects of Grade 3 
alphanumeric naming speed or phonological awareness on the speed of Grade 5 word 
recognition. However,  Patel, Snowling, and De Jong (2004) found phonological 
awareness but not nonalphanumeric naming speed to affect both the speed and 
accuracy of word recognition in children between the ages of 6 and 12 years.
These results seem quite consistent with regard to the accuracy of word 
recognition but results of few studies investigating the speed of word recognition in 
English are inconsistent. 
3.1.2	Some	methodological	considerations
In most of the preceding studies, phonological awareness was measured separately 
either by tests of phonological analysis and phonological synthesis or by a single 
phonological awareness variable involving both analysis and synthesis. However, 
Patel et al. (2004) used a complex phoneme deletion test in which the child had to 
remove a phoneme from a non-word that produced a word. Both the accuracy and 
time taken for each response was recorded. Both response time and accuracy on 
the phoneme deletion test predicted the speed and accuracy of the children’s word 
recognition. In most of the other studies just cited, only one simple phoneme deletion 
test with no response time measurement was used to assess phonological awareness. 
This suggests that the different	results of Patel et al. (2004) may be explained by the 
use of a more complex timed phonological test. 
In two of the studies mentioned in the previous section, naming speed was 
measured using one or two nonalphanumeric tests (Parrila et al., 2004; Patel et al., 
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2004). In one of the studies, naming speed was measured using pictured objects 
and letters (Schatschneider et al., 2004). In three of the studies, naming speed was 
measured using two to six alphanumeric tests (Torgesen et al., 1997; Wagner et al., 
1994; Wagner et al., 1997). Relative to nonalphanumeric naming speed, alphanumeric 
naming speed is often found to be a better predictor of children’s word recognition 
(Vellutino, Fletcher, Snowling, & Scanlon, 2004). For children in Kindergarten, 
however, alphanumeric and nonalphanumeric tasks have about the same predictive 
effect for word recognition at the end of Grade 1 (Wolf, Bally, & Morris, 1986). In a 
recent study by Bowey, McGuigan, and Ruschena (2005), nonalphanumeric naming 
speed was found to be associated with different skills than alphanumeric naming 
speed. In sum, it appears that the decision to use alphanumeric, nonalphanumeric, or 
both types of tests to measure naming speed can have different consequences for the 
prediction of word recognition.
Bowey (2005) and Bowey et al. (2005) asserted that the association between 
alphanumeric naming speed and accuracy of word recognition in fourth Grade children is 
largely mediated by phonological processing-ability. In Kindergarten and at the beginning 
of first Grade, however, alphanumeric naming speed reflects primarily phonological 
awareness and the children’s knowledge of letters and digits (Bowey, 2005). 
It is thus not clear to date if phonological awareness and naming speed 
should be treated as a single phonological factor or as two separate phonological 
factors (Vellutino et al., 2004; Vukovich & Siegel, 2006). In any case, phonological 
awareness appears to be a stable and relatively long-term predictor of the accuracy 
of word recognition. The predictive effects of naming speed on the accuracy of 
word recognition, in contrast, appear to be limited to the beginning of Grade 3, less 
frequent than the predictive effects of phonological awareness, and also weaker -when 
found- than the effects of phonological awareness. Phonological awareness and 
naming speed do not, however, consistently predict the speed of word recognition 
in the few studies that have considered this. In general, alphanumeric naming speed 
has been found to predict children’s word recognition better than nonalphanumeric 
naming speed, and there is some evidence that these two types of naming speed may 
indeed measure different aspects of word recognition with the possible exception 
of children in Kindergarten (Wolf et al., 1986). The results of studies thus appear 
to be influenced by the type of test or combination of tests used to measure word 
recognition, phonological awareness, and naming speed.	
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3.1.3	More	consistent	orthographies
It is clear that learning to read accurately in languages with orthographies that are 
relatively more consistent is easier than in languages with orthographies that are 
relatively less consistent (Cossu, Shankweiler, Liberman, Katz, & Tola, 1988; Ellis 
& Hooper, 2001; Hoxhallary, van Daal, & Ellis, 2004; Mann & Wimmer, 2002; 
Öney & Durgunoğlu, 1997; Seymour, Aro, & Erskine, 2003; Spencer & Hanley, 
2003). Whether the predictors of word recognition speed and accuracy are the same 
or different in languages with relatively more or less consistent orthographies is 
less clear. One group of studies shows the predictors of word recognition to be 
different than for the English language, where as two cross-cultural studies show the 
predictors to be the same. 
The results of the first group of studies can be summarized as follows. In 
normal readers and dyslexic children, the influence of phonological awareness but 
not naming speed on word recognition appears to be limited to the ends of Grade 1 
and Grade 2, respectively (Aro & Wimmer, 2003; De Jong & Van der Leij, 1999; 
Eleveld, 2005; Korhonen, 1995; Van den Bos, 1998; Van den Bos, Zijlstra, & lutje 
Spelberg, 2002; Wimmer, 1993; Wimmer, Mayringer, & Landerl, 1998; Wimmer, 
Mayringer, & Landerl, 2000). In one of the very few studies in which the accuracy 
of word recognition was measured using graded word lists with no time pressure, 
phonological awareness at the beginning of Grade 1 only predicted the accuracy of 
word recognition only at the end of Grade 1 whereas naming speed at the beginning 
of Grade 1 predicted both the accuracy and the speed of word recognition at the 
end of Grade 1 for children who were normal readers (Verhagen, Aarnoutse, & van 
Leeuwe, 2006). The effects of phonological awareness and naming speed on the 
word recognition skills of children also appear to be fairly independent (De Jong & 
Van der Leij, 1999; Wimmer, 1993; Wimmer et al., 2000), and De Jong and Van der 
Leij (1999) also found no influence of the speed of word recognition on phonological 
awareness or naming speed.
As already mentioned, the results of two cross-cultural studies have been found 
to contradict the main results reported above. When Patel et al. (2004) compared a 
group of English-speaking children (N = 67) to a group of Dutch-speaking children 
(N = 40), phonological awareness predicted both speed and accuracy of word 
recognition for the two groups of children who ranged in age from 6 to 12 years. 
Nonalphanumeric naming speed did not predict the speed or accuracy of word 
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recognition for the two groups. In other words, the role of phonological awareness 
and nonalphanumeric naming speed in word recognition did not differ depending on 
the orthography of the language. 
Caravolas, Violín, and Hulme (2005) investigated the importance of phoneme 
awareness relative to other predictors of word recognition in two studies. The 
participants in the first study were children learning English, with its less consistent 
orthography (N = 71), versus children learning Czech, with its more consistent 
orthography (N = 107). The children were between 6 and 12 years of age. Phonological 
awareness was measured in a phonological deletion test using nonsense words and 
a phonological transposition task. The results showed phonological awareness to 
uniquely predict the speed of word recognition in both languages.	Naming speed 
was not measured.
In the second study by Caravolas et al. (2005), both dyslexic English-speaking 
children (N = 27) and dyslexic Czech-speaking children (N = 40) were studied and 
found to show marked deficits in their phonological awareness when compared to 
age-matched and spelling-matched control peers. That is, phonological deficits were 
clearly related to deficits in the speed of word recognition for both orthographies. In 
contrast to the results of the first group of studies just mentioned, the results of two 
cross-cultural studies show phonological awareness to be predictive for the speed of 
word recognition for children learning to read a language with a relatively consistent 
orthography in Grade 2 or higher. 
3.1.4	Additional	methodological	considerations	
Of the first group of studies (i.e., those concerned with languages that have a more 
consistent orthography than English), only Verhagen et al. (2006) measured the 
accuracy of word recognition using graded word lists with no time pressure. In the 
studies by Wimmer and colleagues, the accuracy of word recognition was measured 
by counting the number of errors on tests of word recognition speed but this resulted 
in trends toward ceiling effects because the words were too easy (Caravolas, 2005). 
In addition,	tests with speed requirements may not constitute a valid measure of the 
accuracy of word recognition because the children may simply read too fast and 
therefore produce errors on words that they otherwise know. 
In contrast, in the majority of studies concerning English (see previous section) 
speed of word recognition was simply not measured at all. Differentiation between 
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the speed versus accuracy of word recognition is nevertheless critical in Grade 1 
and Grade 2 as phonological awareness and naming speed show different relations 
to these different measures of reading ( De Jong & Wolters, 2002; Schatschneider et 
al., 2004; Verhagen et al., 2006). 
In the two cross-cultural studies, each of which also concerned a language 
that has a more consistent orthography than English, phonological awareness was 
measured using tests that required a complex manipulation of phonemes. This 
contrasts not only with the other studies involving more consistent orthographies 
but also to almost all of the cited studies in English orthography.	Both Patel et al. 
(2004) and Caravolas et al. (2005) note that their phonological tests were sufficiently 
difficult to differentiate between participants, which is clearly in contrast to most of 
the tests used by Wimmer and colleagues in their studies of the consistent German 
orthography (Caravolas, 2005).	Both Patel et al. (2004) and Caravolas et al. (2005) 
also pointed to the potential role of (internal) spelling, which may be specific to the 
complex phonological awareness tests that they used. We return to this point later. 
The	question, therefore, is whether these complex tests of phonological awareness, 
on the one hand, versus the usual tests of phonological analysis and synthesis, on the 
other hand, measure phonological awareness in a similar manner	(Blachman, 2000).
Finally, Patel et al. (2004) hypothesized that a relation between naming 
speed and word recognition might have been found if alphanumeric as opposed to 
nonalphanumeric tests had been used to measure naming speed. Just as for English, 
alphanumeric naming speed has been found to be more predictive of Dutch	word 
recognition than nonalphanumeric naming speed in older children. That is, both 
types of naming speed have been found to be of about equal importance for children 
from eight years of age but not consistently for older children (Van den Bos et al., 
2002). 
3.1.5	The	present	study	
The research question to be answered in our study was as follows: What are the effects 
of phonological awareness and naming speed in the second and eighth months of 
Grades 1 on the speed and accuracy of word recognition in the ninth month of Grade 
1 and Grade 2, respectively? We were specifically interested in whether the effects 
of phonological awareness and naming speed on the speed and accuracy of word 
recognition would differ depending on the consistency of language orthography (i.e., 
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for relatively more consistent Dutch orthography versus relatively less consistent 
English orthography). We expected phonological awareness at only the beginning of 
Grade 1 to predict the accuracy of word recognition at the end of Grade 1. Naming 
speed at both the beginning and end of Grade 1 was expected to predict both the 
speed and accuracy of word recognition at both the ends of Grade 1 and Grade 2, 
respectively. 
In contrast to most of the other studies of languages with more consistent 
orthographies, the accuracy of word recognition is measured using graded word lists 
and no time pressure in addition to the more usual timed tests of word recognition 
used in studies of regular orthographies. Secondly, naming speed at both the 
beginning and end of Grade 1 is assessed using naming speed for letters, digits, 
colors and pictures.
3.2 Method
3.2.1	Participants	and	procedure
Two elementary schools from the suburbs of the Dutch city of Rotterdam participated 
in the present study. The schools were invited to participate on account of their 
large size: school 1 had six classes per Grade and school 2 had four classes per 
Grade. School 1 is situated in a recently developed housing estate, and school 2 is 
situated in a slightly older but still relatively new housing estate. In both schools, the 
Kindergarten groups had the Dutch equivalent of Preschool students in them (i.e., 
the class was a combined Preschool/Kindergarten class). The type of education was 
relatively traditional and fairly structured. In first Grade, initial spelling and reading 
skills were taught according to the Veilig Leren Lezen (“How to learn to read safely”) 
program (Mommers, Verhoeven, Van der Linden, Stegeman, & Warnaar, 1990). This 
program is used in the majority of Dutch elementary schools and teaches students 
to structure words on a phonological-visual basis, and therefore differs from purely 
phonological programs. 
The original group of participants consisted of 265 Kindergarten students from 
the two schools. By the start of first Grade, 39 students had dropped out (14.7%). 
Twenty of these students had to repeat Kindergarten (7.5%) and 19 had left for other 
reasons, such as parents who no longer wanted their child to participate in the study 
(4.2%) or transfer to special education (1.9%). In almost all cases, those children 
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who had simply moved could be tested in their new schools. If a student did not have 
a particular test score for some reason, the testing was again undertaken as quickly as 
possible following the original testing date. The remaining 0.11% missing data were 
estimated using linear regression methods.	
The final number of students participating in our study was 226 (148 from 
school 1 and 78 from school 2). The average age of the participants at the time of 
initial testing was 5 years 8 months (SD = 4.25 months); 48.7% of the participants 
were male and 51.3% female.
The tests used in the present study were administered in the two schools 
by specially trained teachers and student-teachers in a number of sessions with a 
duration of about 30 min per child or group. Internal supervisors coordinated the 
necessary communication and test administration for the two schools. 
3.2.2	Research	design
The measures for this study were administered in three waves. Wave 1 followed 
two to three months of formal reading instruction; wave 2 followed eight to nine 
months of such instruction; and wave 3 followed nineteen months of formal reading 
instruction. The phonological and naming speed tests were administered during 
waves 1 and 2 (i.e., at the beginning and end of Grade 1). The word recognition tests 
were administered during waves 1, 2, and 3 (i.e., at the beginning of Grade 1, the end 
of Grade 1, and the end of Grade 2). More specifically, the phonological and naming 
speed tests were administered in the second and eighth months of Grade 1. The word 
recognition tests were administered during the third and ninth months of Grade 1 and 
the ninth month of Grade 2.	
3.2.3	Measures
The specific measures used are described in order grouped according  to the 
measurement wave in which they were used. 
 Kindergarten
By the time children enter Kindergarten, their vocabulary and letter knowledge may 
have been influenced by experiences in the home and/or Preschool, and the children’s 
verbal intelligence or other influences that we would like to minimize. For this reason, 
a Vocabulary Test and a Letter Knowledge Test were adopted as control variables. 
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The Vocabulary  test measures vocabulary within the context of a sentence or 
a short story (Aarnoutse & Beernink, 2002). The test administrator reads a sentence 
or short text fragment and omits the last word; the task of the student is to say the 
missing word. The test was administered at the second month of Kindergarten.
The Letter Knowledge Test  from Aarnoutse and Manders (2000) was slightly 
adapted for purposes of our study and used to measure the children’s passive letter 
knowledge. The test consists of 23 series of 23 letters each, with the first two 
series serving as practice items. Each of the letter series is printed in the form of a 
caterpillar. For each series the student is asked to circle the letter named aloud. The 
test was administered in the ninth month of Kindergarten.
Grade 1 Phonological Awareness
According to Blachman (2000), both treatment and prediction data suggest that 
phonological analysis and synthesis are the most important phonological factors for 
the prediction of early reading. To make the measures as difficult as possible and 
thereby differentiate as much as possible between the children at the end of Grade 1, 
pseudo-words were used to measure phonological analysis and both pseudo-words 
and words were used to measure phonological synthesis. Pseudo-words were also 
included because they might be more sensitive to actual word recognition skills than 
words. We nevertheless avoided making the pseudo-words too difficult in order to 
diminish the chances of only pronunciation or memory skill being measured by these 
items.
Phonological Analysis of Pseudo-words 1 and 2. This measured the ability 
to analyze a pseudo-word into its constituent phonemes (Verhagen & Aarnoutse, 
2001). The pseudo-words ranged in complexity from ig to koosgruip. The test was 
administered in the second and eighth months of Grade 1. 
Phonological Synthesis . This is a measure of the ability to reconstruct a word 
from  its constituent phonemes (Aarnoutse & Verhagen, 2001). The 20 items range 
in difficulty from ijs (ice) to paraplu (umbrella). The test was administered in the 
second month of Grade 1.
Phonological Synthesis of Pseudo-words 1 and 2. This is a measure of the 
ability to construct a pseudo-word from  its constituent phonemes (Verhagen & 
Aarnoutse, 2001). The 35 items ranged in difficulty from oos to stoukwerp. The test 
was administered in the second and eighth months of Grade 1.
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Grade 1 Naming Speed 
All of the measures of naming speed involved five columns with ten items each. The 
naming speed measures were adapted from the tests of Van den Bos (2000). After the 
presentation of the fifth column from a particular measure as a practice column and 
the correction of any naming mistakes, the child is asked to name the items from the 
Table 3.1  Overview of measures and descriptive statistics according to administration
Test
Acronym
Variable
Name N Items M SD a
Test-
retest r.
Kindergarten
   1. Vocabulary VOC-K VOC-K 226   25 11.30   4.39 .85
   2. Letter Knowledge LK-K LK-K 226   21   9.93   5.86 .90
Early	Grade	1	(2nd	or	3rd	month)
Phonological Awareness 1 PHON1 226
   3. Phonological Analysis of Pseudo-words 1 ANP1 226   35 18.15   6.62 .90
   4. Phonological Synthesis SY 226   20 14.54   4.32 .88
   5. Phonological Synthesis of Pseudo-words 1 SYP1 226   35 20.67   6.26 .90
Naming Speed 1 NS1 226
   6. Naming Speed for Letters 1 NSL1 226   40 52.41 21.93 .91
   7. Naming Speed for Digits 1 NSD1 226   40 42.79 12.87 .90
   8. Naming Speed for Colors 1 NSC1 226   40 51.12 13.10 .83
   9. Naming Speed for Pictures 1 NSP1 226   40 53.75 14.30 .84
Word Recognition Speed 1 WRS1 226
 10. Two Minutes Test TMT 226 150 30.60 24.42 .96
 11. Two Minutes Test for Pseudo-words TMTP 226 150 25.25 19.85 .93
Word Recognition Accuracy 1 WRA1 226
 12. Test for Reading Skill 1 TRS1 226   50   9.16   7.49 .94 .92
End	Grade	1	(8th	or	9th	month)
Phonological Awareness 2 PHON2 226
 13. Phonological Analysis of Pseudo-words 2 ANP2 226   35 28.16   5.61 .87
 14. Phonological Synthesis of Pseudo-words 2 SYP2 226   35 29.38   3.96 .80
Naming Speed 2 NS2 226
 15. Naming Speed for Letters 2 NSL2 226   40 28.55   7.93 .85
 16. Naming Speed for Digits 2 NSD2 226   40 27.82   6.68 .85
 17. Naming Speed for Colors 2 NSC2 226   40 41.84 11.42 .74
 18. Naming Speed for Pictures 2 NSP2 226   40 45.54 13.34 .81
Word Recognition Speed 2 WRS2 226
 19. One Minute Test OMT 226 116 27.11 13.07 .96
 20. Three Minutes Test 1 MT1 226 150 40.69 18.52 .88
 21. Three Minutes Test 2 MT2 226 150 27.58 18.17 .94
 22. Three Minutes Test 3.2 MT3.2 226 120 16.43 13.69 .92
Word Recognition Accuracy 2 WRA2 226
 23. Test for Reading Skill 2 TRS2 226   50 27.37 10.50 .97
End	of	Grade	2	(9th	month)
Word Recognition Speed 3 WRS3 226
 24. Three Minutes Test for Words 3.3 MT3.3 226 120 52.04 19.27 .97
Word Reading Accuracy 3 WRA3 226
 25. Test for Reading Skill 3 TRS3 226 100 43.50 12.57 .92
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other four columns as	quickly and accurately as possible. After the first 20 items, a 
short break is taken. The score is the time needed in seconds to name the 40 items. 
All of the naming speed tests were administered in the second and eighth months of 
Grade 1.
Naming Speed for Letters 1 and 2. The letters o, s, m, p and k were used to measure 
naming speed for letters in the second month of Grade 1. This was done because these 
particular letters are best known by Preschool and Kindergarten children (Aarnoutse 
& Manders, 2000). In addition, these letters were taught in another study to the same 
children as in this study during the second (i.e., the letters s, o and m) and eighth (i.e., 
s, o, m, p and k) months of Kindergarten if not known prior to the administration of 
tests of naming speed for those letters at that time. The average number of letters not 
known was less than one of the three letters on the first measurement occasion and 
less than one of the five letters on the second measurement occasion. For the digits 
in test of Naming Speed for Digits (see next), the number of digits not known was 
negligible at the two measurement times (Verhagen et al., 2006). 
Naming Speed for Digits 1 and 2. The numbers 1, 2 and 3, and 1,2 ,3, 4 and 5 
were used to measure naming speed for digits 1 and digits 2, respectively. 
Naming Speed for Colors 1 and 2. Five different colors had to be named in 
this test: blauw (bleu), groen (green), geel (yellow), rood (red), and zwart (black).
Naming Speed for Pictures 1 and 2. Five different pictures had to be named in 
this test: boom (tree), vis (fish), stoel (chair), emmer (pail), and bed (bed). 
Grades 1 and 2 Word Recognition Speed 
Two Minutes Test. This test contains 150 phonologically consistent words; 14 of the 
words have a Vocal-Consonant (VC) or CV structure, and the remainder of the words 
have a CVC structure (Verhagen, 2002). The child must read the words as quickly 
and accurately as possible while the level of difficulty remains virtually the same. 
Only letters that occur in teaching units 1, 2 and 3 of a Dutch reading program which 
was used by all the participants (Mommers et al., 1990). The test score is the number 
of words read accurately within two minutes. The test was administered in the third 
month of Grade 1.
Two Minutes Test for Pseudo-words. This test has the same format as the Two 
Minutes Test but involves the presentation of 150 pseudo-words instead (Verhagen, 
2002). The test was administered in the third month of Grade 1.
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One Minute Test.  This test measures the child’s capacity to decode printed 
words (Brus & Voeten, 1973). The test consists of a card with a list of 116 unrelated 
words of increasing difficulty. The test score is the number of words read correctly 
in one minute. Although the test has two parallel forms, only form A was used in our 
study. The test was administered in the ninth month of Grade 1. 
Three Minutes Test 1, 2, 3.2 and 3.3 (MT1, MT2, MT3.2 and MT3.3). This test 
consists of three one-minute tests involving words (Verhoeven, 1993). MT1 has 14 
Table 3.2
Correlations between different measures
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Kindergarten
1. Vocabulary
2. Letter Knowledge .39
Beginning	of	Grade	1	(2nd	or	3	rd	month)
3. Phonological Analysis of Pseudo-words 1 .34 .48
4. Phonological Synthesis .32 .42 .68
5. Phonological Synthesis of Pseudo-words 1 .35 .47 .70 .83
6. Naming Speed for Letters 1 .23 .51 .39 .41 .43
7. Naming Speed for Digits 1 .18 .41 .28 .29 .36 .74
8. Naming Speed for Colors 1 .19 .26 .20 .27 .27 .64 .77
9. Naming Speed for Pictures 1 .26 .30 .31 .28 .31 .60 .73 .70
10. Two Minutes Test .25 .55 .47 .41 .50 .44 .49 .36 .43
11. Two Minutes Test for Pseudo-words .22 .51 .44 .38 .48 .44 .49 .38 .44 .97
12.Test for Reading Skill 1 .31 .57 .57 .52 .60 .41 .42 .30 .40 .90 .88
End	of	Grade	1	(8th	or	9	th	month)
13. Phonological Analysis of Pseudo-words 2 .22 .21 .43 .48 .50 .17 .19 .17 .18 .29 .28 .31
14. Phonological Synthesis of Pseudo-words 2 .34 .31 .54 .62 .65 .33 .28 .24 .30 .36 .35 .44 .52
15. Naming Speed for Letters 2 .13 .21 .10 .22 .19 .37 .52 .41 .45 .37 .36 .26 .20 .26
16. Naming Speed for Digits 2 .08 .21 .05 .11 .15 .42 .64 .55 .51 .30 .32 .23 .08 .20 .72
17. Naming Speed for Colors 2 .11 .19 .06 .08 .08 .39 .56 .67 .53 .24 .27 .20 .06 .14 .40 .57
18. Naming Speed for Pictures 2 .07 .29 .09 .06 .07 .39 .51 .46 .60 .26 .27 .20 .06 .17 .35 .46 .53
19. One Minute Test .20 .47 .33 .33 .40 .45 .54 .46 .47 .79 .78 .71 .28 .38 .53 .46 .33 .36
20. Three Minutes Test 1 .23 .49 .37 .31 .42 .44 .52 .43 .47 .84 .84 .78 .25 .35 .44 .40 .30 .33 .92
21. Three Minutes Test 2 .19 .48 .34 .31 .39 .45 .54 .45 .47 .83 .82 .74 .23 .36 .47 .42 .32 .33 .92 .96
22. Three Minutes Test 3.2 .19 .49 .33 .33 .41 .48 .58 .48 .49 .77 .76 .67 .24 .36 .53 .47 .35 .36 .92 .90 .94
23. Test for Reading Skill 2 .23 .41 .44 .46 .47 .42 .50 .37 .45 .55 .52 .57 .38 .49 .43 .36 .30 .35 .69 .65 .65 .68
End	of	Grade	2	(9	th	month)
24. Three Minutes Test 3.3 .21 .41 .24 .28 .34 .40 .51 .43 .43 .63 .61 .54 .25 .32 .54 .51 .38 .37 .83 .76 .79 .83 .62
25. Test for Reading Skill 3 .17 .34 .36 .38 .39 .39 .49 .44 .46 .60 .60 .57 .23 .38 .43 .42 .35 .34 .74 .71 .71 .70 .65 .73
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CV or VC words and 136	CVC words, which are all phonologically consistent. MT2 
has 150 monosyllabic words containing double consonant clusters. MT3 consists of 
120	words with two or more syllables. The three subtests were administered in the 
ninth month of Grade 1 and MT3 in the ninth month of Grade 2. 
Grades 1 and 2 Word Recognition Accuracy
Test for Reading Skill 1, 2, and 3. This test consists of 100 words of gradually 
increasing difficulty. The words are to be read aloud without any time pressure 
(Wiegersma, 1971). The test is intended to measure accuracy of word recognition, 
and any incorrectly stressed syllables are counted as errors. The test was designed 
for Grades 1 through 6. However, we	expected none of the students in waves 1 and 
2 of our study to be able to read more than 50 of the words correctly and therefore 
we reduced the total number of words for testing in the third and ninth months of 
Grade 1	to 50. The break-off point for termination of testing	was also lowered from 
10 to 8 consecutive failures. The test was administered in the third and ninth month 
of Grade 1 and Grade 2 (i.e., wave 3 testing). At wave 3 the 100 words of the test 
were administered.
3.2.4	Data	analyses
Structural Equation Modeling using Amos 5 (Arbucle & Wothke, 1999)	 was 
performed with word recognition at the end of Grade 1 as the dependent variable 
and phonological awareness and naming speed at the beginning of Grade 1 as the 
independent variables. Word recognition at the beginning of Grade 1 served as an 
autoregressive variable. Control variables were the letter knowledge and vocabulary 
skills of the children in Kindergarten.
The analyses were performed	separately for the speed and accuracy of word 
recognition and then repeated for the end of Grade 2	with phonological skills and 
naming speed from the end of Grade 1 as the independent variables. If possible, the 
observed variables were combined to form latent variables.	The existence of various 
bidirectional relations was also examined first with respect to the possible influence 
of word recognition at the beginning of Grade 1 on phonological awareness and 
naming speed at the end of Grade 1 and then with respect to the possible influence 
of word recognition, phonological awareness, and naming speed at the beginning of 
Grade 1 on phonological awareness and naming speed at the end of Grade 1.	
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3.3 Results
3.3.1	Descriptive	statistics	and	correlations	
The means, standard deviations and reliabilities of the measures used are shown in 
Table 3.1, and correlations between the variables in the study are shown in Table 
3.2. It is clear from Table 3.2 that the different measures of word recognition speed 
correlate highly with each other and moderately with the measure of word recognition 
accuracy. Similarly the measures of naming speed all correlate moderately with each 
other as do the measures of phonological awareness.
It is possible that naming speed for the letters o, s, m, p and k after two months 
of reading instruction simply measures knowledge that has recently been taught 
during reading instruction. However, the children’s knowledge of the five letters 
was already close to perfect in the eighth month of Kindergarten, which makes it 
very likely that naming speed for these particular letters after two months of reading 
instruction actually measures - as intended - the degree of automatization (i.e., 
naming speed) for those letters.
The presumed association between phonological awareness and naming 
speed also requires some clarification. In the introduction, we saw that phonological 
awareness and naming speed appear to be more independent in languages with 
relatively more consistent orthographies. In our study, the correlations between 
Naming Speed for Letters, Digits, Colors, and Pictures in the second month of Grade 
1 and phonological analysis or synthesis in the second and eighth months of Grade 
1 ranged from .20 to .43 and from .05 to .29, respectively. (Note that the signs of the 
correlations for naming speed in seconds were reversed.) The correlations between 
Naming Speed for Letters, Digits, Colors, and Pictures in the eighth month of Grade 
1 and phonological analysis and synthesis in the eighth month of Grade 1 only ranged 
from .06 to .26. In sum, phonological awareness and naming speed are, as expected, 
quite independent in the rather consistent Dutch orthography. 
3.3.2	Prediction	of	word	recognition	at	the	ends	of	Grades	1	and	2	
The prediction of word recognition speed and accuracy were analyzed separately 
because the regression coefficients were expected to be different. First, the influence 
of the predictor variables from the second month of Grade 1 on the speed and then 
the accuracy of word recognition in the ninth month of Grade 1 were investigated. If 
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Figure 3.1  Predictors of Word Recognition Speed 2 and 3. Note. VOC-K = Vocabulary test-
Kindergarten; LK-K = Letter Knowledge test-Kindergarten; OMT = One Minute Test; TMT = Two 
Minutes Test; TMTP = Two Minutes Test for Pseudo-words; MT = Three Minutes Test; WRS = Word 
Recognition Speed; ANP = Phonological Analysis of Pseudo-words; SY = Phonological Synthesis; 
SYP =  Phonological Synthesis of Pseudo-words; PHON = Phonological Awareness; NSL = Naming 
Speed for Letters; NSD = Naming Speed for Digits; NSC = Naming Speed for Colors; NSP = Naming 
speed for Pictures. 
3.1b
3.1a
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two or more tests measured the same skill at the same time, the tests were combined 
to form a latent variable. The different variables were then entered into the structural 
models and their loadings and regression coefficients were estimated. The same 
structural models were used for the prediction of the speed and then the accuracy of 
word recognition in the ninth month of Grade 2.
The measurement part of the model for word recognition speed at the end 
of Grade 1 was as follows. The latent variable Phonological Awareness 1 was 
composed of Phonological Analysis of Pseudo-words 1, Phonological Synthesis, 
and Phonological Synthesis of Pseudo-words 1 from the second month of Grade 1. 
The latent variable Naming Speed 1 was composed of Naming Speed for Letters 1, 
Digits 1, Colors 1, and Pictures 1 from the second month of Grade 1. Furthermore, 
the latent variable and autoregressor Word Recognition Speed 1 in the third month 
of Grade 1 was composed of the Two Minutes Test and the Two Minutes Test for 
Pseudo-words. Finally, the latent variable Word Recognition Speed 2 in the ninth 
month of Grade 1 was composed of the One Minute Test and the MT1, MT2, and 
MT3.2 from the Three Minutes Test.	The model with loadings and standardized 
regression coefficients is shown in the upper part of Figure 3.1.
The fit of this model was satisfactory, χ2 (75) = 138.181, p = .000, (Goodness 
of Fit Index [GFI] = .924, Adjusted GFI [AGFI] = .878, Normed Fit Index [NFI] 
= .965, Root Mean Square Error of Approximation [RMSEA] = .061), indicating 
that the observed variables are related strongly to their respective latent variables. A 
strong autoregressive relation (standardized regression = .75) existed for the speed of 
word recognition (Word Recognition Speed 1 strongly influenced Word Recognition 
Speed 2). The influence of the control variables of Kindergarten Vocabulary and 
Kindergarten Letter Knowledge was negligible. Naming Speed 1 clearly predicted 
Speed of Word Recognition 2 (.22) but Phonological Awareness 1 did not (-.07).
For word recognition speed at the end of Grade 2, almost the same model was 
used as for the end of Grade 1. Only now the latent variable Phonological Awareness 
2 was composed of Phonological Analysis of Pseudo-words 2 and Phonological 
Synthesis of Pseudo-words 2 from the eighth month of Grade 1. The latent variable 
Naming Speed 2 was composed of the four subtests from the eighth month of Grade 
1. The latent variable and autoregressor Word Recognition Speed 2 was composed of 
the One Minute Test and the MT1, MT2, and MT3.2 from the ninth month of Grade 
1. Word Recognition Speed 3 consisted of the observed variable, namely the MT3.3 
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at the end of Grade 2. The structural part of the model is depicted in the lower part 
of Figure 3.1. 
The fit of the model for the speed of word recognition at the end of Grade 
2 was satisfactory: χ2 = 115.289[51], p = .000, (GFI = .932, AGFI = .879, NFI = 
.955, RMSEA = .075). Once again, a strong autoregressive effect of previous word 
recognition speed was detected; no influence of the Kindergarten control variables 
was apparent; Naming Speed 2 significantly influenced Word Recognition Speed 
3 (0.24); and Phonological Awareness 2 did not affect Word Recognition Speed 3 
(.02).	
We now consider the results for the accuracy of word recognition. The 
findings with respect to the accuracy of word recognition at the end of Grade 1 are 
depicted in the upper part of Figure 3.2. The fit of the model was satisfactory: χ2 
(31) = 66.300, p = .000, (GFI = .950, AGFI = .895, NFI = .957, RMSEA = .071). 
Significant influences were found for the observed autoregressive variable Word 
Recognition Accuracy 1 (.29), Naming Speed 1 (.30), and Phonological Awareness 1 
(.20) but not for the Kindergarten control variables.
In the lower part of Figure 3.2, the results for the accuracy of word recognition 
at the end of Grade 2 are presented. The fit of the model was good: χ2 (23) = 39.763, 
p = .016, (GFI = .967, AGFI = .922, NFI = .950, RMSEA = .057). Significant 
influences were again found for the autoregressive variable Word Recognition 
Accuracy 2 (.47) and Naming Speed 2 (.25) but not for Phonological Awareness 2 
(.08) or the Kindergarten control variables. 
3.3.3	Bidirectional	relations
Finally, whether speed and accuracy of word recognition after only two months of 
reading instruction possibly play a significant role in children’s later phonological 
awareness and/or naming speed was examined in a different set of analyses. 
Whether the children’s initial phonological awareness possibly influences their later 
naming speed and whether their initial naming speed possibly influences their later 
phonological awareness were also examined.
Inspection of the models presented in (a) through (d) of Figure 3.3 shows the 
children’s initial word recognition skills to not play a significant role in their later 
phonological awareness or naming speed. Models (b) and (d) show phonological 
awareness at the beginning of Grade 1 to negatively predict naming speed at the 
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Figure 3.2   Predictors of Word Recognition Accuracy 2 and 3. Note. VOC-K = Vocabulary test; 
LK-K = Letter Knowledge test; WRA = Word Recognition Accuracy; ANP = Phonological Analysis 
of Pseudo-words; SY = Phonological Synthesis; SYP =  Phonological Synthesis of Pseudo-words; 
PHON = Phonological Awareness; NSL = Naming Speed for Letters; NSD = Naming Speed for 
Digits; NSC = Naming Speed for Colors; NSP = Naming speed for Pictures; NS = Naming Speed.
3.2b
3.2a
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end of Grade 1 which is a point to which we will return. Models (a) and (c) show no 
effect of naming speed at the beginning of Grade 1 on phonological awareness at the 
end of Grade 1. The models fit the data well and showed the covariances between the 
observed variables to be explained by their relations to the respective factors.
3.4 Discussion
In our study, the effects of phonological awareness and naming speed at the beginning 
and end of Grade 1 on the speed and accuracy of word recognition at the end of 
Grades 1 and 2 were examined. Naming speed at the beginning and end of Grade 
1 predicted both the accuracy and speed of word recognition at the ends of Grades 
1 and 2. Phonological awareness at the beginning of Grade 1, in contrast, predicted 
Figure 3.3  Bidirectional relations. Note. WRS = Word Recognition Speed; WRA = Word recognition 
Accuracy; PHON = Phonological Awareness; NS = Naming Speed.
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only the accuracy of word recognition at the end of Grade 1. 
This pattern of results is in agreement with our expectations and the results of 
a group of studies considering more consistent orthographies	(Aro & Wimmer, 2003; 
De Jong & Van der Leij, 1999; Eleveld, 2005; Korhonen, 1995; Van den Bos, 1998; 
Van den Bos, 2008; Van den Bos et al., 2002; Verhagen et al., 2006; Wimmer, 1993; 
Wimmer et al., 1998; Wimmer et al., 2000). Early in the development of reading 
in languages with consistent orthographies, phonological awareness predicts word 
recognition ability but only for a limited developmental period, whereas naming 
speed appears to be a reliable predictor of variations in measures of speeded word 
recognition over a longer developmental period.
In contrast to these studies however, we also measured the accuracy of 
word recognition in a valid way in addition to the speed of word recognition and 
alphanumeric and nonalphanumeric naming speed at the beginning and end of 
Grade 1. Our results support and extend the claim that learning to read in a rather 
consistent orthography or in the inconsistent English orthography relates differently 
to phonological awareness and naming speed
The results of our study are not in agreement with the results of two cross-
linguistic studies. Patel et al. (2004) and Caravolas et al. (2005) found complex 
phonological tests to predict the speed of word recognition in English and in a 
language with a more consistent orthography than English. The discrepancies 
between these results, however, can be explained by the use of different instruments 
to measure phonological awareness. The performance of such complex phonological 
tests as the discovery of which phoneme must be omitted from a pseudo-word to 
form a real word may be facilitated by internal spelling - as the authors of both the 
cross-linguistic studies mention. Using such tests, the relation between phonological 
awareness and word recognition may be mediated by the spelling of the visual 
representations for the target items, and this may explain the significant associations 
between phonological awareness and word recognition in part. According to 
Blachman (2000), however, the use of complex phonological tests as opposed 
to such relatively simple tests as phonological analysis or synthesis is one of the 
unsolved problems in the measurement of phonological awareness. The results of the 
cross-linguistic studies cannot be further compared to our results because Caravolas 
et al. (2005) did not measure naming speed and Patel et al. (2004) measured only 
nonalphanumeric naming speed. 
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In agreement with the results of studies of English orthography (Wagner 
et al., 1994; Wagner et al., 1997), no bidirectional relations were found between 
the accuracy of word recognition at the beginning of Grade 1 and phonological 
awareness or naming speed at the end of Grade 1. The results for English and Dutch 
orthography do not differ on this front. In addition, and just as De Jong and Van 
der Leij (1999), we did not find bidirectional relations between the speed of word 
recognition at the beginning of Grade 1 and phonological awareness or naming 
speed at the end of Grade 1. 
Phonological awareness at the beginning of Grade 1 negatively predicted 
naming speed at the end of Grade 1, which suggests that phonological awareness 
may mediate the process of seeing and naming a well-known sign and thus slow the 
speed of naming. These results provide additional evidence for the independence 
of phonological awareness and naming speed as already indicated by the low 
correlations between phonological awareness and Naming Speed for Letters, Digits, 
Colors, and Pictures at the beginning and end of Grade 1.
In our study, the influence of phonological awareness on the development 
of reading in a language with a relatively consistent orthography was found to be 
less than the influence of naming speed at the end of Grade 1 and much less than 
the influence of naming speed at the end of Grade 2. The marked relation between 
naming speed and word recognition is nevertheless difficult to explain for several 
reasons. First, the relevant theories regarding such a relation are difficult to test (Wolf 
& Bowers, 1999), which means a paucity of empirical studies up until now. Second, 
the training of grapheme naming during Kindergarten (Eleveld, 2005) or after seven 
months of reading instruction (De Jong & Oude Vrielink, 2000) has not been found 
to speed the naming of the trained graphemes. Third, we have no treatment evidence 
suggesting that the relation between naming speed and word recognition may be 
causal. The importance of naming speed at this moment appears to be restricted to the 
prediction of early word recognition and particularly the speed of word recognition 
in languages with a more consistent orthography than English. 
3.5 Methodological limitations
The present study is restricted on some fronts. The study did not have a cross-
linguistic design, which makes comparison of the results to those of English studies 
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less precise because of differences in tests, research designs, and procedures. In 
addition, we did not control for the possible influences of working memory on the 
relations between phonological awareness and word recognition. Furthermore, the 
number of participants coming from the two schools was clearly satisfactory (N = 
226), but the generalization of the present results to students in other schools or other 
settings should nevertheless be done with utmost care. Finally, teaching variables 
were also not included in our study. We did not consider, for example, actual use of 
the reading program in Grade 1.
 
3.6 Directions for future research 
In longitudinal studies of children learning to read in languages with more or less 
consistent orthographies, both the speed and accuracy of word recognition should be 
included as measures. The effects of phonological awareness and naming speed have 
been found to be different for the speed and accuracy of word recognition in not only 
our study but also in studies by Schatschneider et al. (2004), De Jong and Wolters 
(2002) and Verhagen et al. (2006). The accuracy of word recognition should also be 
measured using graded wordlists and no time pressure. 
In addition, the predictive effect of phonological tasks requiring relatively 
more complex phoneme manipulations should be examined in future research and 
compared to the predictive effect of such traditional phonological measures as 
phonological analysis and synthesis. 
The effects of phonological awareness and naming speed in Kindergarten and 
the beginning of Grade 1 on word recognition at the beginning of Grade 1 should also 
be investigated because phonological awareness probably plays a more important 
role in the first months of reading, which are characterized by slow decoding, than at 
the end of Grade 1 and Grade 2 when reading is more automatized.
The largest challenge for future research, however, is to explain why naming 
speed is so predictive of word recognition in Dutch and other languages with more 
consistent orthographies than English.
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Chapter 4
The predictive power of phonemic  
awareness and naming speed
for early Dutch word recognition1
1 Reference: Verhagen, W., Aarnoutse, C., & Van Leeuwe, J. (2009). The predictive power of 
phonemic awareness and naming speed for early Dutch word recognition. Educational Research and Evaluation, 
15, 93-113.
Abstract
Effects of phonemic awareness and naming speed on the speed and accuracy of Dutch children’s word 
recognition were investigated in a longitudinal study. Both the speed and accuracy of word recognition 
at the end of Grade 2 were predicted by naming speed from both Kindergarten and Grade 1, after control 
for autoregressive relations, Kindergarten letter knowledge, and Kindergarten vocabulary knowledge. 
Phonemic awareness in Kindergarten predicted the accuracy of word recognition at the end of Grade 
2. The effects of naming speed and phonemic awareness on word recognition were found to be quite 
independent.
4.1 Introduction
In this longitudinal study, the effects of phonemic awareness and naming speed in 
Kindergarten and Grade 1 on Dutch children’s word recognition at the end of Grade 
2 are investigated. Naming speed was expected to predominate over phonemic 
awareness in the prediction of word recognition on the basis of related research.
In the following, those variables typically found to be predictive for word 
recognition will first be reviewed. The predictive values of early phonemic awareness 
and naming speed for later word recognition in languages with phonologically 
consistent orthographies will then be considered in particular. When “consistent 
orthographies” is written, ”relatively consistent orthographies” should be understood 
as well. 
4.1.1	Early	predictors	of	word	recognition.
Considerable research has been done on those Kindergarten and Grade 1 skills that 
may predict children’s word recognition in early elementary school. In several studies, 
only a small number of variables has been found to be clearly predictive of early 
word recognition (Bowers & Swanson, 1991; Hansen & Bowey, 1994; Näslund & 
Schneider, 1996; Wagner & Torgesen, 1987). These independent variables are letter 
knowledge, phonological awareness, and naming speed. Word recognition, which 
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is a dependent variable in this study, can be measured in terms of word recognition 
speed and word recognition accuracy, which may produce different relations to 
phonological awareness and naming speed. As the goal of our study was to predict 
children’s early word recognition, these dependent and independent variables will be 
described and analyzed in greater detail below. 
Letter knowledge
Many studies of English-speaking children have shown letter knowledge prior to 
formal reading instruction to be a good predictor of later word recognition (Bond & 
Dijkstra, 1967; Bowey, 2005; Ehri & Sweet, 1991; Ehri & Wilce, 1987; Scarborough, 
1998). According to Bowey (2005), letter knowledge at its most basic level is the 
ability to represent letters that only differ from others in few distinct ways (e.g., 
the ability to distinguish for example d from b, p, or h). Letter knowledge at a 
more developed level is knowledge of the connections between written or printed 
letters and their corresponding phonemes. Letter knowledge does not necessarily 
imply, however, that the relevant connections are actually used in the reading or 
writing of words. That is, the learning of phoneme-grapheme connections without 
linking them to reading and writing does not contribute to later reading (Adams, 
1990; Bowey, 2005). Children may learn such connections but do not spontaneously 
use the connections they have learned for the recognition or writing of words. The 
predictive value of letter knowledge may thus stem from the informal development 
of letter knowledge while learning to read. It can thus be assumed that children who 
want to learn to read and spell are told or sometimes discover themselves that letter 
knowledge can help them reach these goals (e.g., Bowey, 2005). The number of 
letters that they know may only then indicate their reading level and thus correlate 
with their later word recognition. 
This informal manner of learning letters may reflect several influences 
including interest in reading, exposure to book reading, informal reading instruction 
in the home, the level of phonological awareness, and the intelligence of the child 
(e.g., Adams, 1990; Wagner, Torgesen & Rashotte, 1994). Letter knowledge may 
also reflect the manner in which reading is formally taught. In other words, children’s 
letter knowledge is influenced by several factors and therefore we do not know 
exactly what is measured when letter knowledge is assessed.  
In The Netherlands, formal reading instruction is only initiated after 
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Kindergarten. Only some 4.6% ( SD = 4.4%) of the time per day is spent on early 
literacy in Kindergarten in The Netherlands (Aarnoutse, Van Leeuwe, & Van Leijsen, 
2004). Around the time the data of our study were gathered, the letter knowledge 
of the Kindergarten children amounted on average to 5 to 6 letters in November; 
in May, the letter knowledge added up to 10 to 12 out of 23 letters (Aarnoutse, 
Beernink, & Verhagen, 2007). This is not much when compared to the knowledge 
of 18 out of 22 letters found for children in the USA at the end of Kindergarten 
by Mann and Wimmer (2002). It is certainly possible that the relatively few letters 
known by the Dutch children may be a consequence of no formal preparatory reading 
education in Kindergarten and also explain at least in part why Verhagen, Aarnoutse, 
and Van Leeuwe (2008) did not find Dutch Kindergarten letter knowledge to predict 
late Grade 1 word recognition. A close association between letter knowledge in 
Kindergarten and later word recognition may only develop as a result of formal 
(preparatory) reading instruction in Kindergarten as in the USA or UK.
Phonological awareness
According to Blachman (2000), phonological awareness concerns those segments 
of speech that are more or less represented by an alphabetic orthography. Phonemic 
awareness is that part of phonological awareness which concerns the smallest speech 
sounds or units used to build spoken words and distinguish meanings (e.g., Tunmer, 
Herriman, & Nesdale, 1988).
Perfetti (1996) states that knowledge of the alphabetic principle is necessary 
to learn to recognize words in an alphabetic writing system. Stated concretely, this 
means that both letter knowledge and the phonemic synthesis of sounded graphemes 
into a word are important for beginning word recognition. For beginning spelling, 
conversely, the spoken word must be devided into phonemes in order to connect 
them to the right phoneme in the right sequence (Ehri, 1991; Tunmer & Hoover, 
1992; Struiksma, Van der Leij, & Vieijra, 1997). In other words, phonological 
awareness appears to be essential for learning to both recognize and spell words. 
Phonological awareness has been found to predict children’s word recognition 
longer in languages with less consistent orthographies than in languages with more 
consistent orthographies (Blachman, 2000; Bowey, 2005). The explicit training of 
phonological skills, particularly in combination with letter knowledge, has also been 
found to contribute to early word recognition (Bus & Van IJzendoorn, 1999).
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The development of phonological awareness progresses from the syllable level 
and the onset-rime level to the phoneme level (Goswami, 2000; Treiman & Zukowski 
1991, 1996). The onset-rime level and the phonemic level overlap because the onset 
can be the first consonant phoneme (Goswami, 2000). In Dutch, simple phonemic 
skills develop before the start of formal reading instruction. The analysis of the 
first or last phoneme of a spoken word, for example, is quite well-developed at the 
beginning of Kindergarten (Aarnoutse et al., 2007). This skill has also been found to 
be predictive of later Dutch word recognition (Verhagen, Aarnoutse, & Van Leeuwe, 
2006). Also, the synthesis of Dutch Consonant Vocal Consonant (CVC) words that 
share the middle vocal is well-developed in early Kindergarten (Aarnoutse et al., 
2007) and lack of synthesis skills has been found to be predictive of problems with 
Dutch word recognition in the fall of Grade 1 (Verhagen & Van der Steen, 1980). 
The predictive value of these two simple phonemic skills can be explained by 
the fact that they entail simple forms of phonemic analysis and synthesis or processes 
that are necessary -  as we saw above - for early word recognition and spelling. 
A deeper level of explanation may lie in the fact that children at the beginning of 
Kindergarten can isolate words in the stream of speech via recognition of the first and 
last phonemes (i.e., the phonemic boundaries) of a word. In addition, also the close 
to complete mastery of phonemic synthesis of CVC-words in early Kindergarten, 
which we described before, can be understood from this deeper level of explanation. 
The child can recognize the first and the last segmented phoneme while the phoneme 
in the middle is the same for the four pictured words , which may then be enough to 
recognize the picture of the target word. 
In her review of the relations between letter knowledge and phonological 
awareness or what she refers to as “phonological sensitivity,” Bowey (2005) reports 
strong relations between the two skills prior to the initiation of formal reading 
instruction. Letter knowledge predicts phonological awareness and phonological 
awareness predicts letter knowledge. The development of letter knowledge and 
phonological awareness is inextricably linked and therefore co-determines early 
reading, according to Bowey (2005). In consistent orthographies, moreover, the 
effects of particularly consistent letter-sound connections is thought to be sufficiently 
powerful to feed children’s phonological skills, which reach mastery at the end of 
first Grade (Bast & Reitsma, 1998; Bentin & Leshem, 1993); De Jong & Van der 
Leij, 1999; Landerl & Wimmer, 2000; Öney & Goldman, 1984; However, Caravolas 
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(2005) has criticized some of these studies on the grounds that the supposed mastery 
of phonological awareness can be ascribed to ceiling effects on the tests that did not 
have sufficient discriminative power for the more difficult items. 
Naming speed
Tasks of rapid serial naming, which we will denote as “naming speed”, measure the 
serial naming of familiar visual items as quickly as possible (Wolf, Bally, & Morris, 
1986). The items are usually letters, digits, colors, or pictures of familiar objects. It 
is assumed that the naming responses are actually over-learned or automatized and 
therefore rapidly retrieved from verbal long-term memory.
Naming speed is often taken to be a phonological variable because it is 
associated with the retrieval of such phonological information as the spoken word, 
name of a letter, or phoneme associated with a grapheme (Vellutino, Fletcher, 
Snowling, & Scanlon, 2004; Vukovich & Siegel, 2006). However, for both 
languages with consistent as well as inconsistent orthographies, many empirical 
studies have shown naming speed and phonological awareness to explain unique 
parts of the variance in word recognition (De Jong & Van der Leij, 1999; Kirby, 
Parrila, & Pfeiffer, 2003; Landerl & Wimmer, 2008; Manis, Doi, & Bhadha, 2000; 
Manis, Seidenberg, & Doi, 1999; Parrila, Kirby, & McQuarie, 2004; Schatschneider, 
Francis, Carlson, Fletcher, & Foorman, 2004; Verhagen, et al., 2006; Verhagen et al., 
2008; Wimmer, 1993; Wolf, et al., 2002). 
Naming speed for letters and digits (i.e., alphanumeric signs) has consistently 
been found to predict word recognition better than naming speed for colors and 
pictures (i.e., nonalphanumeric signs) (Bowey, 2005; Verhagen et al., 2008). This 
is plausible because only the former share an orthographic aspect with word 
recognition while the latter do not. Younger children appear to be less sensitive than 
older children to the difference between alphanumeric and nonalphanumeric signs 
on naming speed tasks (Van den Bos, Zijlstra, & Spelberg, 2002; Wolf et al., 1986). 
And this may explain the loading of the four types of naming speed on a single factor 
for the Kindergarten and Grade 1 children in the research reported by Verhagen et 
al. (2006; 2008). 
Despite considerable research on naming speed and its relation with word 
recognition, it is still not known precisely why naming speed relates to word 
recognition or what precisely naming speed measures.
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4.1.2	Word	recognition	speed	and	word	recognition	accuracy
The measurement of word recognition is typically done using lists of unrelated words. 
In such a manner, one can be quite sure that pure word recognition is being measured 
and not word recognition aided by semantic or syntactic constraints (Lyon & Moats, 
1997). It is also important that both word recognition speed and word recognition 
accuracy be measured as these are not one and the same. Dyslexic children, for 
example, may recognize words in a slow but precise or fast but inaccurate manner. 
And such reading problems have different consequences for treatment. Differentiation 
between the speed and accuracy of word recognition is therefore also critical in 
Grades 1 and 2, as phonological awareness and naming speed relate differently to the 
speed versus accuracy measures of word recognition at this age (De Jong & Wolters, 
2002; Schatschneider et al., 2004).
Word recognition speed is usually measured by having the child read as many 
listed words as possible within a short period of time, such as a minute. The words 
may have the same degree of difficulty or slowly increase in difficulty. In the latter 
case, namely the use of graded word lists, the words should not be too difficult as 
one is otherwise measuring the accuracy of word recognition under timed conditions 
as opposed to the speed of word recognition. Word recognition accuracy is typically 
measured using a graded word list without time pressure. In order to differentiate 
between children, the lists used to measure word recognition accuracy should contain 
much more difficult words than the lists used to measure word recognition speed.
In sum, tests of word recognition speed and word recognition accuracy 
measure partly different constructs. 
4.1.3	Effects	of	phonological	awareness	and	naming	speed	on	word	recognition	
in	languages	with	consistent	orthographies
Two groups of predictive longitudinal studies can be distinguished in consistent 
orthographies. The results of the first group of studies can be summarized as follows. 
In normal readers and dyslexic children, the influence of phonological awareness but 
not naming speed on word recognition appears to be limited to the ends of Grade 
1 and Grade 2 or 3, respectively (Aro & Wimmer, 2003; De Jong & Van der Leij, 
1999; Korhonen, 1995; Landerl & Wimmer, 2008; Van den Bos, 1998; Van den Bos 
et al., 2002; Wimmer, 1993; Wimmer, Mayringer, & Landerl, 1998, 2000). In one 
of the very few studies to examine the accuracy of word recognition in consistent 
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orthographies using graded word lists with no time pressure, phonological awareness 
at the beginning of Grade 1 only predicted the accuracy of word recognition at the 
end of Grade 1; naming speed at the beginning of Grade 1 predicted both the speed 
and accuracy of word recognition at the end of Grade 1 for normally achieving 
children (Verhagen et al., 2008). Only naming speed for letters, digits, colors, and 
pictures at the end of Grade 1 predicted the speed as well as the accuracy of word 
recognition at the end of Grade 2. 
The results of the second group of studies concerned with consistent 
orthographies contradict the main results reported above. When Patel, Snowling, and 
De Jong (2004) used a complex phoneme deletion test in which Dutch children had to 
remove a phoneme from a non-word in such a manner that a normal word remained, 
both response time and accuracy on the phoneme deletion test predicted the speed 
and accuracy of the children’s word recognition. That is, phonological awareness did 
predict both the speed and accuracy of word recognition for the children who ranged 
in age from 6 to 12 years. Nonalphanumeric naming speed did not predict the speed 
or accuracy of word recognition. 
In two other studies with consistent orthographies, Caravolas, Violín, and 
Hulme (2005) investigated the importance of phonemic awareness relative to other 
predictors of word recognition in Czech children between 6 and 12 years of age. 
Phonological awareness was measured in a phonological deletion test using nonsense 
words and a phonological transposition task. The results of the first study showed 
phonological awareness to uniquely predict the speed of word recognition.	Naming 
speed was not measured. In the second study, dyslexic Czech-speaking children in 
Grades 3 through 7 were studied and found to show marked deficits in phonological 
awareness when compared to age-matched and spelling-matched control peers. Once 
again, alphanumeric naming speed was not measured.
Phonological deficits have thus been found to relate to deficits in the speed 
of word recognition in three studies. In contrast to the results of the first group of 
studies mentioned above, the results of these studies show phonological awareness 
to be predictive of word recognition speed for children learning to read in a language 
with a consistent orthography and in Grade 2 or higher. The phonological tasks used 
in the second group of studies were more complex than the tasks used in the first 
group, however.
The research using consistent orthographies does not provide information 
93
the PredIctIve Power of PhonemIc  awareness and namIng sPeed for early dutch word recognItIon
with regard to the following issues. First, the associations of phonemic awareness 
and naming speed at the beginning and end of Kindergarten to the automatization 
of word recognition at the end of Grade 2. Second, the proper measurement of 
word recognition accuracy as a dependent variable at the end of Grade 2. Third, 
the measurement of naming speed in Kindergarten for nonalphanumeric and 
alphanumeric signs. And fourth, the measurement of phonemic awareness prior to 
the start of formal reading education.
4.1.4	The	present	study
The research question to be answered in our study was: What are the effects of early 
phonemic awareness and naming speed in Kindergarten and Grade 1 on the accuracy 
and speed of word recognition at the end of Grade 2? 
On the basis of existing longitudinal studies in consistent orthographies 
(Aro & Wimmer, 2003; De Jong & Van der Leij, 1999; Korhonen, 1995; Landerl 
& Wimmer, 2008; Van den Bos, 1998; Van den Bos et al., 2002; Verhagen et al., 
2008; Wimmer, 1993; Wimmer et al., 1998, 2000), we expected first that phonemic 
awareness in Kindergarten or in Grade 1 does not predict word recognition speed 
and accuracy at the end of Grade 2. Second, naming speed in Kindergarten and 
naming speed in Grade 1 were expected to predict both the speed and accuracy of 
word recognition at the end of Grade 2.
In contrast to most of the other studies of languages with consistent 
orthographies, the accuracy of word recognition was measured using graded word 
lists and no time pressure in addition to the more usual timed tests. Also, naming 
speed was assessed in both early and late Kindergarten and in both early and late 
Grade 1 using naming speed for digits in addition to the usual naming speed for 
colors and pictures. Finally, phonemic awareness was assessed prior to the initiation 
of (preparatory) formal reading instruction.
4.2 Method
4.2.1	Participants	and	procedure
Two elementary schools from the suburbs of the Dutch city of Rotterdam were invited 
to participate in our study. The schools were asked to participate on account of their 
large size: the first school had six classes per Grade while the second school had four 
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classes per Grade. The first school was situated in a new housing area; the second 
school was situated in a slightly older but still relatively new housing area. In both 
schools, the Kindergarten classes had the Dutch equivalent of Preschool students 
in them (i.e., the class was a combined Preschool/Kindergarten class). The type of 
instruction used in the schools was relatively traditional and fairly structured. In first 
Grade, initial spelling and reading skills were taught according to Veilig Leren Lezen 
(“How to learn to read safely”) (Mommers, Verhoeven, Van der Linden, Stegeman, 
& Warnaar, 1990). This program is used in the majority of Dutch elementary schools 
and teaches students to structure words on a phonemic-visual basis.
The original group of participants involved 238 kindergartners who proceeded 
to Grade 1. When testing was missed by a particular student, it was undertaken as 
quickly as possible following the original testing date. In most cases, children who 
had moved away from the school could be tested in the new school. Twelve children 
dropped out for different reasons, which left a final group of 226 children (i.e., 148 
from school 1 and 78 from school 2). Accidental random missing of data (0.3%) 
were estimated using regression methods.
The average age of the participants at the time of initial testing was 5 years 
and 8 months (SD = 4.25 months); 48.7% of the participants were male and 51.3% 
were female.
The tests used in our study were administered in the two schools by specially 
trained teachers and student-teachers in a number of sessions with a duration of 
about 30 minutes per child or group. 
4.2.2	Research	design
The data for our study were collected on five measurements. Measurement 1 followed 
three months of Kindergarten and was conducted in November. Measurement 2 
followed eight months of Kindergarten and was conducted in April. Measurement 
3 followed two months of formal reading instruction and was administered in 
October or November (word recognition) of Grade 1. Measurement 4 followed eight 
months of formal reading instruction and was administered in April or May (word 
recognition) of Grade 1. Finally, measurement 5 followed 19 months of formal 
reading instruction and was administered in June of Grade 2.
The phonemic awareness and naming speed tests were administered on 
measurements 1, 2, 3 and 4. The word recognition tests were administered on 
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measurements 3, 4, and 5. Vocabulary and Letter knowledge were administered on 
measurements 1 and 2, respectively.
4.2.3	Measures
In Table 4.1, an overview of the different measures and the Descriptive statistics for 
the measures are presented. The tests are labeled according to what they measure and 
the time of measurement.
Kindergarten Phonemic Awareness 
Phonemic Analysis of the First or Last Phoneme 1 and 2. As indicated, this test 
measures the analysis of the first or last phoneme in a word (Aarnoutse & Beernink, 
2002). The items increase in difficulty. For the first eight items, the children are 
asked to point at pictures to indicate which of two sounds they hear at the beginning 
of the pronounced words. The items range from kom/bord (= bowl/plate) to bolletjes/
muts (= soft rolls/hat) . For the next eight items, a picture is named for the children 
and they are asked to tell the sound that they hear at the beginning of the word. The 
items range from bakker (=baker) to fornuis (= stove). In the second half of the test, 
the children are asked to tell what they hear at the end of a word using the same 
procedure as for the beginning of a word with the exception that no pictures were 
presented for the last eight items. In the first half, the items range from bank/spin (= 
bench/spider) to schaar/raam (= pair of scissors/window); in the second half from 
poes (= pussy cat) to bok (= goat). The test was administered on measurements 1 and 
2 and had a total of 32 items. 
Phonemic Analysis of the First or Last Phoneme of Pseudo-words 2. This 
test measures the analysis of the first or last phoneme in pseudo-words (Verhagen 
& Aarnoutse, 2001a). The children are asked in the first half to indicate what they 
hear at the beginning and later at the end of a pseudo-word. The items increased in 
difficulty in the first half from buin to douf and in the second half from koes to nag. 
The test was administered on measurement 2 and had a total of 23 items.
Phonemic Synthesis 1 and 2. As the title indicates, this test measures the 
extent to which the child is able to construct an entire word out of the constituent 
phonemes of a word (Aarnoutse & Verhagen, 2001). Of a total of 20 words, 16 are 
monosyllabic but range from  VC-words such as ijs (= ice) to CCVCC words such 
as zwart (= black). The four longer words are gezicht (= face), fabriek (= factory), 
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olifant (= elephant), and paraplu (= umbrella). On measurement 1, four training items 
were presented prior to the actual test. The break-off point for termination of testing 
was six consecutive failures. The test was also administered on measurement 2.
Kindergarten Naming Speed
All of the naming speed measures involved the presentation of five columns with 
10 items each. The tests were adapted from Van den Bos (2000) and required the 
children to name digits, colors, or pictured objects as quickly and accurately as 
possible. After presentation of the fifth column as a practice column and correction 
of any errors produced at that time, the child is asked to name the items in the other 
four columns. After the first 20 items (i.e., two columns of test items), a short break 
is taken. The child’s test score is the time in seconds needed to name all 40 items. 
The naming speed tests were all administered on measurements 1 and 2.
Naming Speed for Digits 1 and 2. The numbers 1, 2, and 3 were used in 
the Naming Speed Digits 1 test. The numbers 1, 2, 3, 4 and 5 were used in the 
Naming Speed Digits 2 test. The number of digits that had to be taught prior to 
test administration was negligible (Verhagen et al., 2006). Naming Speed Digits 1 
was administered on measurement 1; Naming Speed Digits 2 was administered on 
measurement 2.
Naming Speed for Colors 1 and 2. Five different colors had to be named: 
blauw (= blue), groen (= green), geel (= yellow), rood (= red), and zwart (= black). 
This test was administered on measurements 1 and 2.
Naming Speed for Pictures 1 and 2. Five different pictures had to be named: 
boom (= tree), vis (= fish), stoel (= chair), emmer (= pail), and bed (= bed). The test 
was administered on measurements 1 and 2.
Kindergarten Vocabulary and Letter Knowledge
Vocabulary 1. This test measures vocabulary within the context of a sentence or a 
short story (Aarnoutse & Beernink, 2002). The test administrator reads a sentence 
or short text fragment and omits the last word. The task of the child is, on the basis 
of characteristics of a concept mentioned in the sentence or the short story, to name 
the relevant concept. The test was administered on measurement 1 and had a total 
of 25 items. 
Letter Knowledge 2. The Letter Knowledge Test from Aarnoutse and Manders 
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(2000) was slightly adapted for purposes of our study and used to measure the 
children’s passive letter knowledge. The test (Aarnoutse et al., 2007) consists of 
25 series of 23 letters each (x, y, and q were omitted) with the first two letters (s 
and o) serving as practice items. Each of the letter series is printed in the form of a 
caterpillar. For each series, the child is asked to circle the letter named aloud. The test 
was administered on measurement 2 to groups of six children.
Grade 1 Phonemic Awareness
In light of what we saw earlier, namely that phonological awareness can reach 
a maximum by the end of Grade 1, we tried to make the measures of phonemic 
awareness as difficult as possible. Pseudo-words were used to measure phonemic 
analysis, and both a test for pseudo-words and a test for real words were used to 
measure phonemic synthesis. Pseudo-words were also included because they might 
be more sensitive to word recognition skills than real words. We avoided, however 
making the pseudo-words too difficult, because in informally trying out more difficult 
pseudo-words than those in the tests, adults were found to have difficulties recalling 
and pronouncing the words.
Phonemic Analysis of Pseudo-words 3 and 4. This test measures the ability 
to analyze a pseudo-word into its constituent phonemes (Verhagen & Aarnoutse, 
2001b). The 35 items are of increasing difficulty: 17 were monosyllabic words 
ranging from VC-words such as oot to CCVCC-words such as spark; 18 words 
consisted of two syllables ranging from CVC-CVC-words such as dorpan to CCVC-
CVCC-words such as spaanlerk. The test was administered on measurements 3 and 
4. The break-off point for termination of testing was six consecutive failures.
Phonemic Synthesis 3. This test is the same one as Phonemic Synthesis 1 and 
2. The test was administered on measurement 3. The break-off point for termination 
of testing was six consecutive failures.
Phonemic Synthesis of Pseudo-words 3 and 4. This is a measure of the ability 
to construct a pseudo-word out of a word’s constituent phonemes (Verhagen & 
Aarnoutse, 2001b). The 35 items range in difficulty from oos to stoukwerp. The 
words have the same structure as those in the Phonemic Analysis of Pseudo-words 3 
and 4 test. The break-off point for termination of testing is six consecutive failures. 
The test was administered on measurements 3 and 4.
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Grade 1 Naming Speed 
Naming Speed for Digits 3 and 4; Naming Speed for Colors 3 and 4; and Naming 
Speed for Pictures 3 and 4.  The naming speed tests for digits, colors, and pictures 
administered on measurements 3 and 4 are the same as those administered on 
measurement 2. 
Grades 1 and 2 Word Recognition Speed 
Two Minutes Test for Words 3. This test (Verhagen, 2002) contains 150 phonemically 
consistent words; 14 of the words have a VC- or CV-structure such as ook (= also) and 
nee (= no), while the remainder of the words have a CVC-structure such as man (= 
man) and raam (= window). The child must read the words as quickly and accurately 
as possible, while the level of difficulty remains virtually the same. Only letters that 
occur in teaching units 1, 2, and 3 of the reading program followed by all of the 
children were used (Mommers et al., 1990). The test score is the number of words 
read accurately within two minutes. The test was administered on measurement 3.
Two Minutes Test for Pseudo-words 3 (Verhagen, 2002). This test has the same 
format as the Two Minutes Test for Words 3 but involves presention of 150 pseudo-
words as opposed to real words (Verhagen, 2002). The test was administered on 
measurement 3.
One Minute Test for Words 4. This test measures the child’s capacity to decode 
printed words (Brus & Voeten, 1973). The test consists of a card with a list of 116 
unrelated words of increasing difficulty. The test score is the number of words read 
correctly in one minute. While the test has two parallel forms, only form A was used 
in our study. The test was administered on measurement 4. 
Three Minutes Test for Words 1.4, 2.4, 3.4, and 3.5. This test consists of the 
one minute tests 1, 2 and 3 (Verhoeven, 1993). Test 1 has 14 CV- or VC-words 
and 136	CVC-words, which are all phonemically consistent; Dutch is a relatively 
consistent orthography. Test 2 has 150 monosyllabic words containing double 
consonant clusters and also has some non-consistent words. Test 3 consists of 120	
words, which can be inconsistent, with two or more syllables. The One Minute Test 
and one minute test versions of the DMT described here were all administered on 
measurement 4 and are therefore referred to as Three Minutes Tests 1.4, 2.4 and 3.4. 
Test 3 was also administered on measurement 5 and is therefore referred to as the 
Three Minutes Test 3.5.
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Table 4.1  Overview of measures and descriptive statistics according to measurement
N Items M SD a Test-r. 
reliab.
Measurement	1,	early	kindergarten		
Phonemic Awareness 1 226
1. Phonemic Analysis of the First or Last Phoneme 1 226   32 19.82   7.69 .92
2. Phonemic Synthesis 1 226   20   5.00   4.99 .92
Naming Speed 1 226
3. Naming Speed for Digits 1 226   40 51.84 13.83 .83
4. Naming Speed for Colors 1 226   40 59.38 16.35 .81
5. Naming Speed for Pictures 1 226   40 55.84 13.40 .78
Vocabulary 1 226
6. Vocabulary test 1 226   25 11.30   4.39 .85
Measurement	2,	late	kindergarten
Phonemic Awareness 2 226
7. Phonemic Analysis of the First or Last Phoneme 2 226   32 26.70   5.76 .91
8. Phonemic Analysis of the First or Last Phoneme  of  
Pseudo-words 2 226
  
  23 16.06
 
  7.21 .95
9. Phonemic Synthesis 2 226   20   8.86   5.75 .93
Naming Speed 2 226
10. Naming Speed for Digits 2 226   40 52.34 17.17 .86
11. Naming Speed for Colors 2 226   40 60.49 21.25 .86
12. Naming Speed for Pictures 2 226   40 55.58 16.09 .78
Letter Knowledge 2 226
13. Letter Knowledge 2 226   21   9.93   5.86 .90
Measurement	3,	early	Grade	1
Phonemic Awareness 3 226
14. Phonemic Analysis of Pseudo-words 3 226   35 18.15   6.62 .90
15. Phonemic Synthesis 3 226   20 14.54   4.32 .88
16. Phonemic Synthesis of Pseudo-words 3 226   35 20.67   6.26 .90
Naming Speed 3 226
17. Naming Speed for Digits 3 226   40 42.79 12.87 .90
18. Naming Speed for Colors 3 226   40 53.75 14.30 .84
19. Naming Speed for Pictures 3 226   40 51.12 13.10 .83
Word Recognition Speed 3 226
20. Two Minutes Test for Words 3 226 150 30.60 24.42 .96
21. Two Minutes Test for Pseudo-words 3 226 150 25.25 19.85 .93
Word Recognition Accuracy 3 226
22. Test for Reading Skill 3 226   50   9.16   7.49 .94 .92
Measurement	4,	late	Grade	1
Phonemic Awareness 4 226
23. Phonemic Analysis of Pseudo-words 4 226   35 28.16   5.61 .87
24. Phonemic Synthesis of Pseudo-words 4 226   35 29.38   3.96 .80
Naming Speed 4 226
25. Naming Speed for Digits 4 226   40 27.82   6.68 .85
26. Naming Speed for Colors 4 226   40 45.54 13.34 .81
27. Naming Speed for Pictures 4 226   40 41.84 11.42 .74
Word Recognition Speed 4 226
28. One Minute Test  for Words 4 226 116 27.11 13.07 .96
29. Three Minutes Test for Words 1.4 226 150 40.69 18.52 .88
30. Three Minutes Test for Words 2.4 226 150 27.58 18.17 .94
31. Three Minutes Test for Words 3.4 226 120 16.43 13.69 .92
Word Recognition Accuracy 4 226
32. Test for Reading Skill  4 226   50 27.37 10.50 .97
Measurement	5,	late	Grade	2	
Word Recognition Speed 5 226
33. Three Minutes Test for Words 5 226 120 52.04 19.27 .97
Word Reading Accuracy 5 226
34. Test for Reading Skill 5 226 100 43.50 12.57 .92
100
the PredIctIve Power of PhonemIc  awareness and namIng sPeed for early dutch word recognItIon
Grades 1 and 2 Word Recognition Accuracy 
Test for Reading Skill 3, 4 and 5. This test consists of 100 words of gradually 
increasing difficulty. The words are to be read correctly aloud without any time 
pressure (Wiegersma, 1971). The test is intended to measure the accuracy of word 
recognition and any incorrectly stressed syllables are counted as errors. The test 
was designed for Grades 1 through 6. However, we	expected none of the students 
on measurements 3 and 4 in our study to be able to read more than 50 of the words 
correctly and therefore reduced the total number of words for testing on these 
measurements to 50. The break-off point for termination of testing	was also lowered 
from 10 to 8 consecutive failures. For testing on measurement 5, however, the 
original list of 100 words was used. 
4.2.4	Data	analyses
Structural Equation Modeling (SEM) using Amos 5 (Arbucle & Wothke, 1999) 
was undertaken. Two separate sets of analyses were performed for the speed and 
accuracy of word recognition on measurement 5. The independent variables in both 
sets of analyses were phonemic awareness and naming speed on measurements 
1 and 3. Vocabulary 1 and letter knowledge 2 were control variables while Word 
recognition 3 served as an autoregressor. Whenever possible, the observed variables 
were combined into latent variables. 
4.3 Results
4.3.1	Descriptive	statistics	and	correlations
The means, standard deviations, and reliabilities for the different measures are 
presented in Table 4.1. It is clear from the last column of Table 4.1 that the reliability 
of the different measures was mostly high to very high. Phonemic Synthesis 1 was 
difficult for the children in early Kindergarten: Only 25% of the items were responded 
correctly on average; the children’s knowledge grew to 44% towards the end of 
Kindergarten, however. Phonemic Analysis of the First and Last Phoneme 1 was 
not too difficult: 62% of the words were responded to correctly on average, while 
the children had received no formal instruction on this skill, a related skill, or letter 
knowledge (e.g., Wagner et al., 1994). On measurement 2, the knowledge required 
for this test was mastered by most of the children with a score of 83% correct on 
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average. For the Phonemic Analysis of the First or Last Phoneme of Pseudo-words 
2, 70% of the items were answered correctly by the children in late Kindergarten 
on average. At the end of Grade 1, the scores for phonemic analysis and synthesis 
appeared to reach their maximum, as the test - as already seen - is very difficult but 
the scores were nonetheless high at the end of Grade 1.	The number of letters that the 
children knew at the end of Kindergarten was 10 to 12.	
The correlations between the different measures are presented in Table 4.2. 
The Phonemic Synthesis of Pseudo-words 3 (i.e., at the beginning of Grade 1) 
correlates a bit higher than Phonemic Synthesis 3 (i.e., real words) with each of 
the 10 relevant scores for word recognition on measurements 3 and 4 (i.e., at the 
beginning and end of Grade 1). In other words, the phonemic synthesis of pseudo-
words appears to be at least as sensitive to the word recognition skills of children as 
the phonemic synthesis of real words. The different measures of phonemic awareness 
all correlated moderately high or high with each other, as did the different measures 
of naming speed. The Two Minutes Test for Pseudo-words correlated .96 with the 
Two Minutes Test for Words, which shows the two measures to tap into the same 
underlying construct. The correlation between Kindergarten letter knowledge and 
phonemic skills in Kindergarten was .57 on average.
4.3.2	Structural	equation	model	results
In the following, the relations of the children’s phonemic awareness and naming 
speed to the speed and accuracy of their later word recognition are reported. Given 
that the teaching of reading in the Dutch school system only starts in Grade 1 and 
no formal preparatory reading instruction is provided in Kindergarten, the children’s 
word recognition abilities could not be properly assessed in Kindergarten. For the 
examination of the effects of Kindergarten phonemic awareness and naming speed 
on the children’s later word recognition, Kindergarten measures of word recognition 
were not available to serve as autoregressors. Kindergarten vocabulary and letter 
knowledge were therefore adopted as control variables and used in all of the analyses.
In multiple regressions with latent variables, any lack of fit is caused 
exclusively by incorrect assignment of the observed variables to the latent variables. 
Satisfactory fit of the current models thus shows phonemic awareness and naming 
speed to be well-defined as latent variables.
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Prediction of Word Recognition Accuracy
The results for the prediction of word recognition accuracy at the end of Grade 2, 
using variables from measurement 1 (i.e., early Kindergarten) and measurement 3 
(i.e., early Grade 1) are depicted in Figures 4.1 and 4.2, respectively. The	standardized 
regression coefficients are also presented in the Figures. The fit of the model in 
Figure 4.1 was satisfactory: χ2 = 29.449, df = 13, p = .006, gfi = .970, agfi = .916, nfi 
= .952, rmsea = .075. Both phonemic awareness (standardized regression coefficient 
= .28) and naming speed (.38) on measurement 1 were clearly predictive of word 
recognition accuracy at the end of Grade 2, while Kindergarten letter knowledge and 
Kindergarten vocabulary had negligible effects. The proportion explained variance 
of the dependent variable (R2) amounted to .307. The correlation between the factors 
phonological awareness and naming speed was .34.
In Figure 4.2, the prediction of word recognition accuracy at the end of 
Grade 2 using the independent variables from measurement 3 (i.e., the beginning 
of Grade 1) is depicted. The fit of the model was satisfactory: χ2 = 52.385, df = 
24, p = .001, gfi = .956, agfi = .898, nfi = .960, rmsea = .073. Clearly significant 
effects were found for naming speed at the beginning of Grade 1 (.37) and the 
word recognition autoregressor (.41) from the beginning of Grade 1. The effects of 
phonemic awareness at the beginning of Grade 1, Kindergarten letter knowledge, 
and Kindergarten vocabulary were negligible. The proportion explained variance 
of the dependent variable amounted to .433. The correlation between the factors of 
phonological awareness and naming speed was .39.
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Figure 4.2  Word recognition accuracy on 
measurement 5 as explained by variables (standardized 
regression coefficients ) from measurement 3.
Figure 4.1  Word recognition accuracy on 
measurement 5 as explained by variables (standardized 
regression coefficients) from measurement 1
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Prediction of Word Recognition Speed
In Figure 4.3, the prediction of word recognition speed on measurement 5 (i.e., the 
end of Grade 2) using the independent variables from measurement 1 (i.e., early 
Kindergarten) is depicted. The standardized regression coefficients can also be seen 
in Figure 3. The fit of the model was quite good: χ2 = 19.429, df = 13, p = .110, gfi 
= .980, agfi = .944, nfi = .968, rmsea = .047. Kindergarten naming speed (.40) and 
Kindergarten letter knowledge (.21) clearly predicted the speed of the children’s word 
recognition at the end of Grade 2. No effects of phonemic awareness during early 
Kindergarten or Kindergarten vocabulary were observed. The proportion explained 
variance of the dependent variable amounted to .317. The correlation between the 
phonological and the naming speed factor is .34.
In Figure 4.4, the prediction of word recognition speed on measurement 5 
is depicted but now using the independent variables from measurement 3. The fit 
of this model was satisfactory: χ2 = 61.421, df = 32, p = .001, gfi = .952, agfi = 
.902, nfi = .968, rmsea = .064. The autoregressor of word recognition speed from 
the beginning of Grade 1 (.47) and naming speed from the beginning of Grade 1 
(.30) clearly predicted word recognition speed at the end of Grade 2. The effects 
of phonemic awareness at the beginning of Grade 1, Kindergarten vocabulary, and 
Kindergarten letter knowledge were negligible. The proportion explained variance 
of the dependent variable amounted to .470. 
Figure 4.3  Word recognition speed on measurement 
5 as explained by variables (standardized regression 
coefficients) from measurement 1.
Figure 4.4  Word recognition speed on measurement 
5 as explained by variables (standardized regression 
coefficients) from measurement 3.
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Given that we also had test administrations from the end of Kindergarten 
(i.e., measurement 2) and the end of Grade 1 (measurement 4), the same structural 
equations analyses as depicted in Figures 4.1 through 4.4 were conducted but now 
with the measures from occasions 2 and 4 instead of those from occasions 1 and 3 
included as the independent variables. The results in terms of regression coefficients 
and model fit were similar to those reported above and therefore not reported here.
Finally, to get an impression of the influences of Kindergarten letter knowledge 
and Kindergarten vocabulary on the magnitude of the regressions for phonemic 
awareness and naming speed on word recognition, the analyses depicted in Figures 
1 through 4 were repeated but with Kindergarten letter knowledge and Kindergarten 
vocabulary omitted from the models. This resulted in only minor changes in the 
regression coefficients and the conclusions remained unchanged. 
In sum, word reading accuracy and word recognition speed at the end of 
Grade 2 were predicted by both naming speed in Kindergarten and naming speed 
in Grade 1; word recognition speed at the end of Grade 2 was also predicted by 
letter knowledge at the beginning and end of Kindergarten. Phonemic awareness 
in both early and late Kindergarten predicted word recognition accuracy at the end 
of Grade 2. Kindergarten vocabulary did not relate to word recognition accuracy or 
word recognition speed. Phonological awareness and naming speed were found to 
constitute quite separate constructs. The fit of the models was satisfactory to good.
4.4 Conclusions and discussion 
In our study, the effects of phonological awareness and naming speed in Kindergarten 
and Grade 1 on word recognition at the end of Grade 2 were examined. The results 
show the accuracy of word recognition to be predicted by both naming speed in 
Kindergarten and Grade 1 and also by phonological awareness in Kindergarten. The 
speed of word recognition was only predicted by naming speed in Kindergarten and 
Grade 1 and not by phonological awareness.
These results are largely in agreement with what was expected and also with 
the results of the group of longitudinal studies that have examined languages with 
relatively consistent orthographies (Aro & Wimmer, 2003; De Jong & Van der Leij, 
1999; Korhonen, 1995; Van den Bos, 1998; Van den Bos et al., 2002; Landerl & 
Wimmer, 2008; Wimmer, 1993; Wimmer et al., 1998; 2000).	In comparison to earlier 
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studies, we properly measured word recognition accuracy without time constraints 
along with word recognition speed. We also measured alphanumeric naming speed 
(i.e., digits) and nonalphanumeric naming speed (i.e., colors and pictures) at the 
beginning and end of both Kindergarten and Grade 1. Furthermore, phonemic 
awareness was also measured in Kindergarten prior to the initiation of preparatory or 
formal reading instruction. Finally, the speed and accuracy of word recognition were 
measured at the end of Grade 2, when word recognition is becoming automatized. In 
other words, our results support and extend the results of earlier studies in languages 
with consistent orthographies. They also underscore that phonemic awareness and 
naming speed are low to moderately correlated variables in the prediction of word 
recognition (De Jong & Van der Leij, 1999; Kirby et al., 2003; Manis et al., 2000; 
Manis et al., 1999; Parrila, et al., 2004; Schatschneider et al., 2004; Verhagen et al., 
2006; Verhagen et al., 2008; Wimmer, 1993; Wolf et al., 2002). 
The results of our study are nevertheless not in agreement with the results 
of two previous studies of languages with relatively consistent orthographies. Both 
Patel et al. (2004) and Caravolas et al. (2005) found complex phonological tests 
to predict the speed of word recognition in languages with relatively consistent 
orthographies (i.e., Dutch and Czech). The discrepancies with our results, however, 
can be explained by the use of different instruments to measure phonological 
awareness. The performance of such complex phonological tests as the discovery 
of which phoneme must be omitted from a pseudo-word to form a real word may be 
facilitated by internal spelling - as the authors of the aforementioned studies report. 
With the use of such tests, the association between phonological awareness and word 
recognition may thus be mediated by the spelling of the visual representations for the 
target items, and this may explain the significant associations between phonological 
awareness and word recognition. According to Blachman (2000), the use of complex 
phonological tests as opposed to relatively simple tests such as phonological analysis 
or synthesis is one of the unsolved problems in the measurement of phonological 
awareness. The results of the two studies cannot be further compared to our results 
because Caravolas et al. (2005) did not measure naming speed and Patel et al. (2004) 
measured only nonalphanumeric naming speed. 
In a considerable amount of longitudinal research on English orthography, 
the effects of phonological awareness and naming speed on word recognition 
have been examined and are therefore available for comparison to the effects in 
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our study of Dutch with its more consistent orthography. When the accuracy of 
word recognition is considered, both prior phonological awareness and naming 
speed appear to be predictive until the end of second Grade. In Kindergarten, first 
Grade, and second Grade, however, naming speed is less frequently found to exert 
an effect and, when effects are found, they are equal or less strong than the effects 
of phonological awareness on the accuracy of word recognition (Kirby et al., 2003; 
Parrila et al., 2004; Schatschneider et al., 2004; Wagner et al., 1997). While these 
results have proved quite consistent across studies as word recognition accuracy is 
concerned, this is not the case for the prediction of word recognition speed (e.g., 
Patel et al., 2004; Schatschneider et al., 2004; Torgesen, Wagner, Rashotte, Burgess, 
& Hecht, 1997). In the following, we will therefore only compare the results of our 
longitudinal study for a language with a consistent orthography to the results of those 
longitudinal studies of English with its less consistent orthography in which word 
reading accuracy was measured. 
In contrast to our study, phonological awareness is more important for the 
prediction of word recognition accuracy in the first Grades of English-speaking 
schools than in the first Grades of Dutch-speaking schools, while naming speed is 
less important. This difference may be explained by the difference in the degree 
of consistency for the grapheme-phoneme relations in the two orthographies. 
However, Wimmer and Goswami (1994) have argued that the observed difference 
may also be influenced by differences in the reading programs used with the 
different orthographies. For the inconsistent English orthography, a combination 
of phonic, whole-word and whole-language programs tends to be used in most 
countries; for consistent orthographies, mostly phonic programs are used (Wimmer 
& Goswami, 1994). In other words, the observed differences in the roles of early 
phonemic awareness and naming speed in the prediction of children’s later word 
recognition depending on the language being studied may stem from both the degree 
of consistency in the grapheme-phoneme relations for the languages and the degree 
of phonics in the reading programs that are used. 
Not only the role of the teaching program in the predictive effects of naming 
speed for word recognition is far from clear, we also do not understand precisely 
the predominance of naming speed in the prediction of word recognition in our 
longitudinal study and other longitudinal studies in which relatively consistent 
orthographies are examined. We do not know exactly what reading-related processes 
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naming speed measures or how to use information regarding naming speed for 
remediation purposes in cases of dyslexia (Verhagen, et al. 2008). Naming speed 
also does not fit into the leading theories of the development of word recognition 
such as those of Perfetti (1992; 1997) and Ehri (2005).
As expected, we did not find a relation between Kindergarten letter knowledge, 
on the one hand, and later Dutch word recognition, on the other hand. This is in contrast 
to the findings of studies of English and presumably due - as already mentioned - to 
the absence of formal preparatory reading instruction in The Netherlands, which is in 
contrast to the USA and UK. It is assumed that the association between Kindergarten 
letter knowledge and later word recognition develops at least in part as a result of 
formal (preparatory) reading instruction. This may also explain why the number of 
letters that Dutch children know at the end of Kindergarten is much lower in our 
study than for English-speaking children (e.g. Mann & Wimmer, 2002). 
The correlations between the children’s Kindergarten letter knowledge and 
Kindergarten phonemic skills were expected to be low as such an association 
was also expected to primarily develop as a result of formal reading instruction. 
However, the correlation was found to be moderate, which provides support for 
Bowey’s (2005) assumption that letter knowledge and phonological awareness are 
inextricably linked.
4.4.1	Practical	consequences	of	this	study
Most of the tests used in our study in combination with valid and reliable tests from 
other research in our laboratory, have been standardized recently using large groups 
of pupils. The tests are published in Aarnoutse, Beernink, & Verhagen, (2008) and 
cover the period from the end of Preschool up to the second month of Grade 1. With 
this publication, schools will be given the instruments needed to assess children 
who appear to have weak phonemic awareness and/or naming speed. Children with 
weak phonemic skills can then be given explicit instruction to improve these skills 
in combination with explicit letter learning. The effects of this instruction can then 
be evaluated using the standardized tests. Children with slow naming speeds should 
be given explicit instruction as well: The earlier they are able to decode printed 
words, the earlier they will probably start to automatize their word recognition. Extra 
attention may nevertheless need to be devoted to the development of direct, not 
explicitly decoding word recognition as well. 
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4.4.2	Methodological	limitations
Our study is restricted on some fronts. Not all of the variables were measured using 
more than one test. Also, informal teaching at school and in the home during the 
Kindergarten years were not assessed, and Grade 1 teaching variables were not 
included in the study. While the number of participants coming from the two schools 
was certainly satisfactory (N = 226), the generalization of our results to students in 
other schools or other settings should nevertheless be undertaken with care.
4.4.3	Directions	for	future	research 
In longitudinal studies of children learning to read in languages with either more 
or less consistent orthographies, both the speed and accuracy of word recognition 
should be measured. The effects of phonological awareness and naming speed have 
been found to be somewhat different for the speed and accuracy of word recognition 
in not only our study but also in studies by Schatschneider et al. (2004), De Jong and 
Wolters (2002), and Verhagen et al. (2006; 2008). The accuracy of word recognition 
should be measured using graded wordlists and no time pressure. In addition, the 
predictive power of phonological tasks requiring relatively complex phoneme 
manipulations should be examined in future research and compared to the predictive 
power of such traditional phonological measures as phonemic analysis and synthesis. 
The results of this longitudinal study differed from the results of longitudinal 
studies of English orthography in some respects. The observed differences may stem 
from the different degrees of orthographic consistency for Dutch versus English but also 
from the use of different reading programs. Versions of phonic programs are mostly 
used for languages with consistent orthographies such as Dutch while a combination of 
phonics, whole-word and whole-language instruction is often used for languages with 
inconsistent orthographies such as English. The question is whether the use of a strictly 
phonic program for the teaching of reading in a language with an inconsistent orthography 
such as English might lead to the same results as for Dutch although potentially later 
due to the inconsistency of the orthography being learned. Kirby et al. (2003) did find 
such a pattern of results indeed. However, the children in that study were taught using 
mainly whole language programs that include parts of phonic programs (Kirby et al., 
2003). Such an eclectic blend of programs is, according to Mann and Wimmer (2002), 
characteristic of English reading instruction, and this thus raises the question of just why 
the results of Kirby et al. differ from the results of other longitudinal studies of English.
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Chapter 5
Spelling and word recognition in grades 
1 and 2: Relations to phonological 
awareness and naming speed in Dutch 
children1
1 Reference: Verhagen, W., Aarnoutse, C., & Van Leeuwe, J. (2009). Spelling and word recognition in grades 1 
and 2: Relations to phonological awareness and naming speed in Dutch children. Applied Psycholinguistics, in 
press.
Abstract
The influences of early phonological awareness and naming speed on Dutch children’s later word 
spelling were investigated in a longitudinal study. Phonological awareness and naming speed predicted 
spelling in early Grade 1, late Grade 1, and late Grade 2. Phonological awareness however predominated 
over naming speed for the prediction of early Grade1 spelling. Comparison of the present results with 
those from an earlier study of children’s word recognition using the same dataset and also structural 
equation modeling showed word recognition speed at the ends of Grades 1 and 2 in the earlier study to 
be uniquely predicted by early naming speed. Nonetheless naming speed may measure almost the same 
in word recognition and word spelling accuracy.
5.1 Introduction
Many longitudinal studies have investigated the effects of phonological awareness 
and naming speed on word recognition. Similar longitudinal studies - but then of 
word spelling - are rare for both English orthography and languages with relatively 
more consistent orthographies. Such studies are not only of importance in and of 
themselves but also for comparison to those on word recognition on the same issues. 
In the present study, the relations of phonological awareness and naming speed to 
spelling accuracy in Grades 1 and 2 are investigated longitudinally. It is hypothesized 
that phonological awareness will predominate over naming speed in the prediction 
of word spelling accuracy at the beginning of Grade 1 but that both skills will equally 
influence word spelling accuracy by the end of Grade 1 and, for that matter, the end 
of Grade 2. 
5.1.1	Empirical	studies	of	the	predictors	of	word	spelling	accuracy
The most important predictors of word recognition and word spelling accuracy 
in Dutch are phonological awareness and naming speed (Aarnoutse, 2004). 
Phonological awareness is the implicit or explicit knowledge that people have of the 
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sound structure of spoken words. Phonemic awareness thus concerns knowledge of 
phonemes and the speech sounds or units of sounds used to build spoken words and 
distinguish meanings (Nagy & Scott, 2000; Tunmer, Herriman, & Nesdale, 1988). 
Naming speed is the speed with which children name a series of well-known items 
when asked to do so as rapidly as possible (Wolf, Bally, & Morris, 1986). The stimuli 
are typically letters, digits, colors, or pictures of familiar objects, and it is assumed 
that most naming responses are over learned (i.e., automatized). In a language with 
an alphabetic orthography, the spoken language is represented in spelling using 
letters and diacritics (Snow, Burns, & Griffin, 1998).   
 The specific relations of spelling with naming speed and phonological 
awareness have been investigated in a few studies. For a group of 61 Grade 3 (N 
= 30) and Grade 5 children (N = 31), for example, phonological awareness and 
naming speed for digits were both found to predict spelling skill in a regression 
analysis (Savage, Frederickson, Goodwin, Patni, Smith, & Tuersley, 2005). When 
Savage and Frederickson (2006) divided a group of 67 ten-year-old children into 
average (> -1 SD) and below average spellers (≤ -1 SD), the below average spellers 
scored significantly lower than the other children on phonological awareness and 
even lower on naming speed for digits.
When Sunseth (2000) compared a group of 18 children with a Naming Speed 
Deficit (NSD) to a group of 15 children with a Phonological Deficit (PD), both groups 
scored significantly below what could be expected for their Grade on standardized 
dictation spelling tests. When Sunseth and Bowers (2002) divided a group of 68 
Grade 3 children into a NSD group (N = 18), a PD group (N = 17), a Double Deficit 
group (DD) (N = 16), and a Double Asset (DA) or control group (N = 17), both the 
single deficit groups and the DD group showed significantly lower spelling scores 
than the DA group and the age norms. The speed of word recognition was uniquely 
related to naming speed.
In other research, Wimmer, Mayringer & Landerl (2000) showed spelling 
problems in Grade 3 to be related to deficits in phonological awareness and naming 
speed at the start of Grade1. The results of this study in a language with a relatively 
consistent orthography, like Dutch, are akin to the results of the four aforementioned 
studies of children learning to spell in English with its inconsistent orthography. In 
each study, significant associations between both naming speed and phonological 
awareness with spelling are found. As in the study of Sunseth and Bowers (2002), 
119
sPellIng and word recognItIon In grades 1 and 2: relatIons to PhonologIcal awareness and namIng sPeed In dutch chIldren
naming speed related uniquely to the speed of word recognition. Or, stated differently, 
phonological awareness related longer to word spelling accuracy than to word 
recognition which can be illustrated by much research in languages with inconsistent 
orthographies and in relatively consistent orthographies (Bradley & Bryant, 1983; 
Frith, 1985; Lie, 1991; Lundberg, Frost, & Petersen, 1988; Juel, Griffith, & Gough, 
1986; Mommers, 1987; Sunseth & Bowers, 2002; Tornéus, 1984; Wimmer, Landerl, 
Linortner, & Hummer, 1991; Wimmer, Mayringer, & Landerl, 2000; Landerl & 
Wimmer, 2008). In keeping with this, phonological programs in Kindergarten have 
been shown to have effects after Grade 1 on children’s word spelling in contrast to 
their word recognition (Bus & Van IJzendoorn, 1999). 
5.1.2	The	relation	of	naming	speed	to	accuracy	of	word	spelling	and	speed	of	
word	recognition	
While the results of research suggest that naming speed relates to the accuracy of 
word spelling, it is possible that the relation between naming speed and the accuracy 
of word spelling is mediated by a second variable that itself relates to naming speed 
after phonemic awareness has been controlled for - a possibility which also holds 
for word recognition. To start with the last possibility, Georgiou, Parrila, Kirby, and 
Stephenson (2008) reviewed studies and found naming speed to be a significant 
predictor of word recognition even after verbal or nonverbal IQ, prior word reading 
ability, short term memory, articulation rate, speed of processing, letter knowledge, 
and phonological awareness were controlled for statistically. For the accuracy of 
children’s word spelling, Savage, Pillay, and Melidona (2008) showed naming speed 
to be a unique predictor of word spelling accuracy after control for vocabulary and 
nonverbal intelligence, pseudo-word recognition and pseudo-word spelling (i.e., 
phonological decoding), and extraneous motor and attention variables. In addition 
to this, naming speed appeared to affect the accuracy of word spelling and speed of 
word recognition over and above phonological awareness. Naming speed appears to 
reflect the use of fully-specified, word-specific orthographic representations (Bowers, 
Sunseth, & Golden, 1999; Manis, Doi, & Bhada, 2000; Manis & Freedman, 2001; 
Manis, Seidenberg, & Doi, 1999; Wimmer & Mayringer, 2002; Wolf, O’Rourke, 
Gidney, Lovett, Cirino, & Morris, 2002). These results suggest that the relation 
between naming speed and word spelling accuracy may, at least partly, be a relation 
between orthographic knowledge and word spelling accuracy. 
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Van den Bos (2008) relates, as will be seen in the next section, the increased 
importance of alphanumeric naming speed for the prediction of word recognition 
speed to the growing importance of word-holistic features. 
The studies of Wimmer et al. (2000) and Van den Bos (2008) concern relatively 
consistent orthographies. The other studies in this paragraph concern mainly the non 
consistent English orthography.
5.1.3	The	development	of	word	spelling	accuracy	and	how	this	may	differ	from	
the	development	of	word	recognition	speed
In older studies, word spelling accuracy and word recognition have been assumed 
to constitute different skills (Bryant & Bradley, 1980; Bradley & Bryant, 1979; 
Campbell, 1987; Frith, 1980; Frith, 1987). Nevertheless, word spelling accuracy and 
word recognition predict each other quite well during early as well as later word 
spelling and word recognition (Carver, 2003; Ehri, 1997; Hooper, Swartz, Wakely, 
de Kruif, & Montgomery, 2002; Jenkings, Johnson, & Hileman, 2004; Leppänen, 
Niemi, Aunola, & Nurmi, 2006). In keeping with this, it has been asserted in more 
recent studies that word spelling and word recognition are largely the same in 
principle but that learning to accurately spell a word develops later than learning 
to accurately recognize the same word (Ehri, 1997; Perfetti, 1997). The theory of 
Ehri (2005) describes the development of spelling and word recognition in five 
phases (Ehri, 2005). Only the last three phases -namely, the full alphabetic phase, 
the consolidated alphabetic phase, and the automaticity phase- are relevant within 
the context of the present study, however, as the present study concerns Grades 1 and 
2 word spelling accuracy and word recognition in a rather consistent orthography. 
During the full alphabetic phase (Ehri, 1997, 2005), children learn to spell 
via the analysis of spoken words and the connection of the analyzed phonemes 
to graphemes. Children learn to recognize words by sounding out graphemes and 
synthesizing this information to access the right word (Ehri, 1998, 2005; Struiksma, 
Van der Leij, & Vieijra, 1997). The full alphabetic phase is strongly associated with 
the phonemic skills of children and children’s spelling can therefore be expected to 
also possibly relate to their phonological awareness as well. 
In the consolidated alphabetic phase of literacy development (Ehri, 2005), the 
speller relates well-known phoneme groups to well-known grapheme groups without 
direct consultation of underlying phoneme-grapheme relations. A necessary condition 
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for the formation of such phono-graphic group relations is that all of the phonemes 
in a group be related to graphemes even when the phoneme-grapheme connections 
are inconsistent. For word recognition purposes, the reader similarly relates a well-
known group of graphemes to the sounds of the corresponding well-known group of 
phonemes without checking underlying grapheme-phoneme connections.
In the final automaticity phase of literacy development (Ehri, 2005), the same 
processes occur as in the previous phase but the groups of graphemes and groups of 
phonemes are now entire words. After practice, a whole-word unit (Ehri, 1997, 2005) 
or lexical representation (Perfetti, 1997) is thus formed out of the phonological and 
orthographic representations for a word which become bonded. According to Perfetti 
there is much dynamic in the building of a bond between phonological awareness 
and orthographic elements.
The most important reason to consider word recognition and word spelling 
to be largely the same is that, according to Perfetti (1997), they share the same 
underlying lexical representations. The lexical representation is a bond between the 
phonological and the orthographic representation. For skilled word recognition, the 
perceived word is compared to word representations in the orthographic part of the 
bond (i.e. the bond between the phonological and the orthographic representation). 
When a match is found, the spoken word can be activated by the orthographic 
representation as a unit. For skilled spelling on dictation, the spoken word is 
compared to the phonological word representations in the phonological part of the 
bond. When a match is found, the orthographic representation of the word is activated 
by the phonological representation and retrieval of the relevant graphemes from the 
orthographic representation then occurs. When the phonologic representation of an 
entire word cannot be related to a whole-word orthographic representation for the 
spelling of a word, one or more of the component phonemes from the phonologic 
representation may be used to activate one or more of the - sometimes missing or 
weakly bonded - corresponding graphemes in the orthographic representation. When 
this is further assumed to be the rule rather than the exception, it is possible that the 
use of such a lexical representation relates to both children’s use of phonological 
information for purposes of compensation and to orthographic representations of 
relatively poor quality. As seen in the previous section, the quality of orthographic 
representation can also be related to naming speed. Both the speed and accuracy of 
accessing relatively poor orthographic representations may then be associated with 
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naming speed. We assume that this is what happens as the spelling of a word is not 
yet fully automatized for the words on a standardized spelling test with a possible 
exception for the easy words of such a test which may be related to naming speed 
only. We further assume the development of phonological representations to provide 
no serious problems for normally developing children in a language with a relatively 
consistent orthography (e.g. Wimmer, 1993; Mann & Wimmer, 2002).
In sum, naming speed for purposes of early spelling can be assumed to 
measure the speed and accuracy of accessing a relatively incomplete and/or weakly 
bonded orthographic representation to the phonological representation on one or 
more places. Phonological awareness can then be assumed under such circumstances 
to measure the extent to which phonological information must be called upon to 
compensate for incomplete and/or weakly bonded orthographic representations. 
In the preceding, just how the assumed development of spelling relates to 
the bond between the phonologic and orthographic lexical representation has been 
described. Word recognition relates also to lexical representation but involves easier 
access of lexical representations than spelling. Reading a word is easier than spelling 
a word for at least three reasons (Perfetti 1997). First, a reader can choose one word 
over a group of “orthographic neighbors” during the word recognition process and 
miss one or more letters during this process. Second, sounding printed words can 
provide a match to the phonological representation. And third, the recognition of 
graphemes for word recognition purposes is easier than the retrieval of graphemes 
for spelling purposes. 
Van den Bos (2008) has formulated a theory that can add, as we will see, 
to the theory of Perfetti (1997). Van den Bos (2008) states that word recognition 
speed relates more to ‘word-holistic’ or ‘lexical’ variables such as alphanumeric 
naming speed and less to ‘word-analytic’ or ‘sublexical’ variables such as phonemic 
awareness over time. Van den Bos (2008) emphasizes that the terms word-holistic and 
word-analytic are not meant to imply that the word-holistic is more visually oriented 
than the word-analytic. The term ‘holistic’ should also not be taken to refer to purely 
non-phonological processes nor the term analytic to refer to purely phonological 
processes. While van den Bos (2008) does not provide actual examples of word-
holistic variables, besides naming speed, Perfetti (1997) provides examples - as we 
have seen - of differences between reading and spelling  and that these differences 
appear to involve word-holistic features. To start with, Perfetti (1997) states, as we saw 
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before, that the reader can choose one word over a group of orthographic neighbors 
during the word recognition process and skip one or more letters during this process. 
Word-holistic features thus appear to be at stake here. Moreover, sounding letter 
sequences can provide a match to the phonological representation, which points to 
phonological word-analytic and word-holistic features as well. In addition, Perfetti 
(1997) states that the recognition of graphemes for word recognition purposes is easier 
than the retrieval of graphemes for spelling purposes. This suggests to us that easily 
recognized word-holistic features may also be at work here and make words easier 
to recognize than to spell. A review of research on eye movements during reading 
by Rayner, Juhasz, & Pollatsek (2005) has indeed shown readers to recognize such 
para-foveal word-holistic features as word length and word frequency in addition 
to orthographic and phonemic word-holistic features: the greater the orthographic 
or phonological similarities between words, the more para-foveal perception can 
facilitate word recognition (Rayner et al., 2005). The para-fovea is the area on the 
retina which surrounds the fovea.
In contrast to word recognition, the speller can only - according to Perfetti 
(1997) - retrieve graphemes from the orthographic representation of a word in 
memory and can not use word-holistic features via the printed word. The retrieval of 
individual graphemes for spelling purposes is also particularly susceptible to error 
for two reasons. First, memory representations are often of a low quality (Perfetti, 
1997). Second, spellers may experience interference from competing letter strings 
during the spelling and writing of a word (Perfetti, 1997). The speller can check 
a written word by reading over the word and correcting the spelling if necessary. 
However, this is time consuming and may interrupt the spelling process, particularly 
for the beginning speller. 
To summarize, the reader may have better and faster access than the speller to 
orthographic representations via the use of the holistic features of recognized words. 
These features also play a role in alphanumeric naming speed although we do not know 
precisely which word-holistic features may be involved. The speller, in contrast, must 
access an orthographic representation that is often incomplete and/or weakly bonded to 
the phonological representation and must compensate the poor quality by phonological 
awareness or knowledge. Therefore spelling is related to compensating phonological 
awareness and naming speed, which measures the accuracy and possibly the speed of 
accessing the orthographic representation which has a relatively low quality.
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5.1.4	Research	question	and	expectations
The purpose of the present study is to investigate the predictive effects of naming 
speed and phonological awareness for word spelling accuracy at the beginning of 
Grade 1 and the ends of Grades 1 and 2. It is expected that phonological awareness 
at the beginning of Grade 1 will uniquely relate to the accuracy of word spelling 
because beginning spelling is most likely to relate uniquely to phonemic awareness. 
Spelling, as we saw in the first paragraph, is longer related to phonological 
awareness than to word recognition, especially to word recognition speed (Wimmer 
et al., 2000; Sunseth & Bowers, 2002). In an earlier study (Verhagen, Aarnoutse, & 
Van Leeuwe, 2008) we found that word recognition speed at the ends of Grades 1 
and 2, is uniquely related to word recognition speed. These results were determined 
at the same times as for word spelling accuracy and for the same dataset and kind 
of analyses as in the present study. If phonemic awareness relates longer to word 
spelling accuracy than to word recognition speed, that means that spelling at the ends 
of Grade 1 and 2 either relates uniquely to phonological awareness or relates to both 
naming speed and phonological awareness. From our assumed development of word 
spelling we expect however that naming speed and phonological awareness will be 
both related to word spelling accuracy.
5.2 Method
5.2.1	Participants	and	procedure
Two elementary schools from the suburbs of the Dutch city of Rotterdam were invited to 
participate in the present study. The schools were asked to participate on account of their 
large size: the first school had six classes per Grade while the second school had four 
classes per grade. The first school was situated in a new housing area; the second school 
was situated in a slightly older but still relatively new housing area. In both schools, 
the Kindergarten groups had the Dutch equivalent of Preschool students in them (i.e., 
the class was a combined Preschool/Kindergarten class). The type of elementary school 
instruction was relatively traditional and fairly structured. In first grade, initial spelling 
and reading skills were taught according to the Veilig Leren Lezen (‘How to learn to read 
safely’) program (Mommers, Verhoeven, Van der Linden, Stegeman, & Warnaar, 1990). 
This program is used in the majority of Dutch elementary schools and teaches students to 
structure words on a phonological-visual basis. 
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The original group of participants involved 238 Kindergarten students who 
moved on to Grade 1. If a student missed a particular test, testing was undertaken as 
quickly as possible following the original testing date. In most cases, children who 
had moved away from their school could be tested in their new schools. Twelve 
children dropped out for different reasons. Accidental random missings (0.3%) were 
estimated using regression methods. The final number of students participating in the 
present study was 226	(148 from school 1 and 78 from school 2). The average age 
of the participants at the time of initial testing was 5 years and 8 months (SD = 4.25 
months); 48.7% of the participants was male and 51.3% was female. The percentage 
of children for whom Dutch was the second language amounted to 4%.   
The tests used in the present study were administered in the two schools by 
specially trained teachers and student-teachers in a number of sessions with duration 
of about 30 minutes per child or group. Internal supervisors coordinated the necessary 
communication and test administration for the two schools. 
5.2.2	Research	Design
The data for the present study were collected on five measurement occasions. 
Measurement 1 took place after three months of Kindergarten and was conducted 
in November. Measurement 2 occurred after eight or nine months of Kindergarten 
and was administered in April or May. Measurement 3 took place after two or three 
months of formal reading instruction and was administered in October or November 
of Grade 1. Measurement 4 occurred after eight or nine months of formal spelling 
and reading instruction and was administered in April or May of Grade 1. And 
measurement 5 took place after 19 months of formal spelling and reading instruction 
and was administered in June of Grade 2. 
5.2.3	Measures
In Table 5.1, an overview of the various measures and the Descriptive statistics for 
the measures is presented. 
Phonological awareness 
According to Blachman (2000), both treatment and prediction data suggest that 
phonological analysis and synthesis are the most important phonological factors for 
the prediction of reading and spelling in Kindergarten and the initial elementary grades. 
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Phoneme Recognition. This test measures the recognition of the first or last 
phoneme of a word (Aarnoutse & Beernink, 2002). For the first eight items, the 
children are asked to point at pictures to indicate which of two sounds they hear 
at the beginning of a pictured word. For the next eight items, a picture is named 
for the children and they are asked which sound they hear at the beginning of the 
word. In the second half of the test, the children are asked about what they hear at 
the end of a word. The procedure is the same as for the first phoneme of a word, 
with the exception that no pictures are shown for the last eight items. This test was 
administered in the third and eighth months of Kindergarten.
Pseudo-word Phoneme Recognition. This test measures the analysis of the 
first or last phoneme of a pseudo-word (Verhagen & Aarnoutse, 2001a). Similar 
to Phoneme Recognition, the children are asked to indicate what they hear at the 
beginning or the end of a pseudo-word. The test was administered in the eighth 
month of Kindergarten.
Phonological Synthesis. This test measures the degree to which the child is able 
to construct a word that has been divided into its constituent phonemes (Aarnoutse & 
Verhagen, 2001). The 20 items range from ijs (=ice) to paraplu (=umbrella). In the 
second month of Kindergarten, four training items were presented to the children. 
The test was also administered in the eighth month of Kindergarten and in the second 
month of Grade 1.  
Pseudo-word Analysis. This test measures the ability to analyze a pseudo-
word into its constituent phonemes (Verhagen & Aarnoutse, 2001b). The pseudo-
words ranged in complexity from ig to koosgruip. The test was administered in the 
second and eighth months of Grade 1. 
Pseudo-word Synthesis. This test measures the ability to construct a pseudo-
word from constituent phonemes (Verhagen & Aarnoutse, 2001b). The 35 items 
ranged in difficulty from oos to stoukwerp. The test was administered in the second 
and eighth months of Grade 1.
Naming speed
In the present study, naming speed requires that the child names digits, colors, and 
pictured objects as quickly and accurately as possible. All of the naming speed 
measures involved the presentation of five columns with 10 items each. The naming 
speed measures have been adapted from the tests of Van den Bos (2000). After the 
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presentation of the fifth column as a practice column and the correction of any errors 
produced for that column, the child is asked to name the items in the other four 
columns. If the children in Kindergarten did not know one or more of the digits,	
these were taught prior to administration of the naming speed for digits test. After 
the first 20 items (i.e., two columns of test items), a short break is taken. The child’s 
test score is the time needed to name the 40 items in seconds. 
Naming Speed Digits 1 and 2. The digits 1, 2, and 3 were used for Naming 
Speed Digits 1 and the digits 1, 2, 3, 4, and 5 for Naming Speed Digits 2. The number 
of digits that had to be taught prior to the two tests was negligible (Verhagen et al., 
2006). Naming Speed Digits 1 was administered in the third month of Kindergarten. 
Naming Speed Digits 2 was administered in the eighth month of Kindergarten and 
the second and eighth months of Grade 1.
Naming Speed Colors. Five different colors had to be named: blauw (= blue), 
groen (= green), geel (= yellow), rood (= red), and zwart (= black). The test was 
administered in the third and eighth months of Kindergarten and in the second and 
eighth months of Grade 1. 
Naming Speed Pictures. Five different pictures had to be named: boom (= 
tree), vis (= fish), stoel (= chair), emmer (= pail), and bed (= bed). The test was 
administered in the third and eighth months of Kindergarten and in the second and 
eighth months of Grade 1. 
Vocabulary 
The Vocabulary Test measures vocabulary within the context of a sentence or 
a short story (Aarnoutse & Beernink, 2002). The test administrator reads a sentence 
or short text fragment and omits the last word. The task of the child is, on the basis 
of characteristics of a concept referred to in the sentence or the short story, to state 
the concept. For example: We go on holidays to a camping site. We don’t sleep in 
a tent but we have a small house on wheels that is pulled by a car. Such a house on 
wheels is called a ……. (caravan). The test was administered in the third month of 
Kindergarten.
By the time children enter Kindergarten, their vocabulary may have been 
influenced by teaching at home and in Preschool, the children’s verbal intelligence, 
or other influences that we would like to minimize. For this reason, the vocabulary 
test was administered and used as a control variable.	
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Word Spelling 
 Test for Spelling Skill 1 (Verhagen, 2002). This test consists of 35 one-
syllable words that increase in difficulty from oom (= uncle) to krant (= newspaper). 
The words are almost all phonologically consistent and involve graphemes that 
should be known to the children. First, a sentence is read aloud by the teacher; then, 
one word out of the sentence is dictated for  the child to spell. The 35 words were 
administered in two sessions at the end of the third month in Grade 1.
 Test for Spelling Skill 2 (Van den Bosch, Gillijns, Krom & Moelants, 1993). 
This test consists of 37 one-syllable words that range in spelling difficulty from wiel 
(= wheel) to kwast (= brush) and strik (= bow). The mostly phonologically consistent 
words involve almost all different types of graphemes. First, a sentence is read aloud 
by the teacher; then, one word out of the sentence is dictated for the child to spell. 
The 37 words were administered in two sessions during the ninth month in Grade 1.
 Test for Spelling Skill 3 (Van den Bosch et al., 1993). This test consists 
of 36 one- or two-syllable words that include almost all types of irregular Dutch 
words, which can nevertheless be spelled on the basis of phonological analysis 
in combination with specific spelling rules. First, a sentence is read aloud by the 
teacher; then, one word out of the sentence is dictated for the child to spell. The 
37 words were administered in the ninth month of Grade 2 (i.e., after 19 months of 
spelling instruction).
5.2.4	Data	analyses
Given that the teaching of reading and spelling skills only starts in Grade 1 in the 
Dutch school system and no formal preparatory spelling instruction is provided 
in Kindergarten, the children’s spelling ability could not be properly measured in 
Kindergarten. The influences of phonological awareness and naming speed from 
the first, second, and third measurement occasions (i.e., in early Kindergarten, late 
Kindergarten, and early Grade 1) on the children’s spelling skill in early Grade 1 were 
thus determined without the inclusion of autoregressors. The children’s vocabulary 
knowledge was included as a control variable. On the fourth and fifth measurement 
occasions in late Grade 1 and end Grade 2, the relevant spelling variable from the 
preceding measurement was included as an autoregressor. In all cases, phonological 
awareness was treated as a latent variable and thus encompassed all of the available 
phonological test scores from a particular measurement occasion. Naming speed was 
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Table 5.1  Overview of measures and descriptive statistics according to measurement
N Item 
Numb.
M SD a Test-retest 
reliability.
Early	kindergarten	
Phonological Awareness 1 226
 1.Phoneme Recognition 226 32 19.82   7.69 .92
 2.Phonemic Synthesis 226 20   5.00   4.99 .92
 Naming Speed 1 226
 3.Naming Speed Digits  1 226 40 51.84 13.83 .83
 4.Naming Speed Colors 226 40 59.38 16.35 .81
 5.Naming Speed Pictures 226 40 55.84 13.40 .78
 6.Vocabulary test 226 25 11.30   4.39 .85
Late	kindergarten 
Phonological Awareness 2 226
 7.Phoneme Recognition 226 32 26.70   5.76 .91
 8.Pseudo-word Phoneme Recognition    226 23 16.06   7.21 .95
 9.Phonemic Synthesis 226 20   8.86   5.75 .93
Naming Speed 2 226
10.Naming Speed Digits 2 226 40 52.34 17.17 .86
11.Naming Speed Colors 226 40 60.49 21.25 .86
12.Naming Speed Pictures 226 40 55.58 16.09 .78
Early	Grade	1
Phonological Awareness  3 226
13.Pseudo-word Analysis 226 35 18.15   6.62 .90
14.Phonemic Synthesis 226 20 14.54   4.32 .88
15.Pseudo-word Synthesis 226 35 20.67   6.26 .90
Naming Speed 3 226
16.Naming Speed Digits 2 226 40 42.79 12.87 .90
17.Naming Speed Colors 226 40 53.75 14.30 .84
18.Naming Speed Pictures 226 40 51.12 13.10 .83
Word Spelling 3 226
19.Test for Spelling Skill 1 226 35 22.76   6.98 .90
Late	Grade	1
Phonological Awareness 4 226
20.Pseudo-word Analysis 226  35 28.16   5.61 .87
21.Pseudo-word Synthesis 226 35 29.38   3.96 .80
Naming Speed 4 226
22.Naming Speed Digits 2 226 40 27.82   6.68 .85
23.Naming Speed Colors 226 40 45.54 13.34 .81
24.Naming Speed Pictures 226 40 41.84 11.42 .74
Word Spelling 4 226
25.Test for Spelling Skill  2 226 37 31.97   5.09 .90
End	Grade	2	
Word Spelling 5 226
26.Test for Spelling Skill 3 226 38 27.26   5.88 .89
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also treated as a latent variable and thus encompassed all of the naming speed test 
scores for pictures, colors, and digits from a particular measurement occasion.
Structural Equation Modeling (SEM) using Amos 5 (Arbucle & Wothke, 1999) 
was performed in three sets of analyses with spelling at the beginning of Grade 1 as the 
dependent variable and the following independent variables: phonological awareness 
and naming speed at the beginning of Kindergarten; phonological awareness and 
naming speed at the end of Kindergarten; and phonological awareness and naming 
speed at the beginning of Grade 1. Vocabulary at the beginning of Kindergarten 
served as a control variable in all of these analyses. 
SEM analyses were also conducted with spelling at the end of Grade 1 as the 
dependent variable and phonological awareness and naming speed at the beginning 
of Grade 1 as the independent variables and spelling at the beginning of Grade 1 as 
an autoregressive variable. The children’s Kindergarten vocabulary skills served as 
a control variable.
In addition, SEM analyses were conducted with spelling at the end of Grade 
2 as the dependent variable and phonological awareness and naming speed at the 
end of Grade 1 as the independent variables, spelling at the end of Grade 1 as an 
autoregressive variable, and Kindergarten vocabulary skill as a control variable. 
The fit of the factor model was judged by using the chi-square test (CHISQ), 
the goodness of fit index (GFI), the adjusted goodness of fit index (AGFI), the normed 
fit index  (NFI), and the root mean square of approximation (RMSEA). Following 
Hu and Bentler (1999) and Jaccard and Wan (1996), a model fits reasonably well if 
the chi-square value does not exceed a limited multiple (3) of its degrees of freedom; 
the GFI, AGFI, and NFI are large (i.e., greater than .90); and the RMSEA is small 
(i.e., less than .08).
  Table 5.2 Fit measures for five models of spelling skill
Model χ2 df p gfi agfi nfi rmsea
1 10.483 10 .399 .987 .964 .979 .015
2 30.494 16 .016 .968 .929 .967 .063
3 28.081 16 .031 .971 .934 .973 .058
4 30.214 20 .066 .972 .936 .975 .048
5 14.987 12 .242 .984 .952 .969 .033
χ2=chi-square  gfi=goodness of fit index  agfi=adjusted goodness of fit index  nfi=normed fit index 
rmsea=root mean square error of approximation 
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5.3 Results
5.3.1	Descriptive	statistics
The means, standard deviations, and reliabilities for the different measures are 
presented in Table 5.1. It is clear from the last column in Table 5.1	that the reliability 
of the different measures was mostly high or very high. Phonemic Synthesis was 
difficult for the children at the beginning of Kindergarten. Phoneme Recognition was 
not too difficult at the beginning of Kindergarten: 62% of the items were correctly 
responded to by the children on average while they had received no instruction on 
this, a related skill, or letter knowledge that might influence their phoneme analysis. 
By the end of Kindergarten, the Phoneme Recognition test was quite easy. 
5.3.2	Structural	equation	model	results
In the following, the relations of phonological awareness and naming speed to the 
children’s spelling skill are described. The longitudinal data were analyzed along the 
lines of Wagner, Torgesen & Rashotte (1994).
Given that the models are multiple regression models with latent variables, 
lack of fit is caused exclusively by the wrong assignment of the observed variables 
to latent variables. The quite satisfactory fit of the five models, as indicated in Table 
2, thus shows phonological awareness and naming speed to each be well-defined 
latent variables. 
Figure 5.1  Children’s spelling skill in early Grade 1 predicted on the basis of 
Kindergarten variables from one year earlier (standardized regressions). 
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In Figure 5.1, the prediction of the children’s spelling skill in early Grade 1 
(i.e., measurement occasion 3) using the independent variables from one year before 
(i.e., early Kindergarten) is depicted. The coefficients are standardized regression 
coefficients. 
As can be seen, spelling at the beginning of Grade 1 is predicted mainly by the 
children’s phonological awareness one year before. Vocabulary and naming speed are 
of minor but nevertheless significant importance. The percentage of the total variance 
in the dependent variable, explained by the independent variables (R2), amounts to .37. 
The correlation between the phonological and naming speed factors is .34. 
In Figure 5.2, the prediction of the children’s spelling skill in early Grade 1 
but now using the independent variables from only six months earlier (i.e., at the 
end of Kindergarten) is depicted. Once again, phonological awareness is found to 
be the predominant predictor for the children’s spelling skill although the effects 
of vocabulary and naming speed are significant. The percentage of the variance 
explained (R2) amounts to .40. The correlation between the phonological and naming 
speed factors is .40.
In Figure 5.3, the prediction of the children’s spelling skill again in early 
Grade 1 but now using the independent variables from just one month prior to the 
administration of the spelling test at the beginning of Grade 1 is depicted. 
As can be seen, phonological awareness is again found to be the most 
important predictor for the children’s spelling skill. Minor but significant effects 
Figure 5.2  Children’s spelling skill in early Grade 1 
predicted on the basis of kindergarten variables six months 
earlier.
Figure 5.3  Children’s spelling skill in early Grade 1 
predicted on the basis of variables one month earlier.
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of vocabulary and naming speed nevertheless occur as well. The percentage of the 
variance explained (R2) amounts to .50. The correlation between the phonological 
and naming speed factor is .39. 
In Figure 5.4, the prediction of the children’s spelling skill six months later is 
now depicted (i.e., at the end of Grade 1). The variables assessed in the second month 
of Grade 1 (i.e., six months prior) are now used as the predictor variables with the 
spelling variable assessed in the third month of Grade 1 included as an autoregressor. 
The most important predictor of the children’s spelling skill in the ninth month of 
Grade 1 is found to be the spelling autoregressor (i.e., the children’s spelling skill six 
months prior). The influences of phonological awareness and naming speed are also 
highly significant and now equally strong. The percentage of the variance explained 
(R2) amounts to .44. The correlation between the phonological and naming speed 
factors is .39. 
Finally, in Figure 5.5, the prediction of the children’s spelling skill at the end 
of Grade 2 using the independent variables assessed in the eighth month of Grade 
1 as the predictors and the spelling variable assessed in the ninth month of Grade 
1 as an autoregressor is depicted. The most important predictor of the children’s 
spelling skill is their previous spelling skill with highly significant contributions of 
Figure 5.4  Autoregressive model of children’s spelling 
skill in the ninth month of Grade 1.
Figure 5.5  Autoregressive model of children’s 
spelling skill in the ninth month of Grade 2.
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naming speed and phonological awareness. The percentage of the variance in the 
dependent variable, explained by the independent variables, (R2) amounts to .44. The 
correlation between the phonological and naming speed factors is .25. 
To summarize: Phonemic awareness and naming speed measured at an earlier 
point in time significantly predicted children’s spelling in early Grade 1, end Grade 
1, and end Grade 2. However, phonological awareness clearly predominated over 
naming speed for the prediction of the children’s spelling in early Grade 1. The effects 
of phonological awareness and naming speed were found to be quite independent in 
relation to spelling. The fit of the five models was satisfactory.
5.4 Conclusions and discussion
In the present longitudinal study, the relations of early phonological awareness and 
naming speed to children’s later word spelling accuracy were examined. When 
measured on four different occasions, phonological awareness and naming speed 
were consistently found to explain distinct parts of the variance in children’s later 
word spelling accuracy. Word spelling in early Grade 1 was predicted significantly 
by phonological awareness, naming speed and Kindergarten vocabulary. However, 
the regression coefficients for phonological awareness were very much higher than 
the coefficients for naming speed and vocabulary . In contrast, the children’s word 
spelling accuracy at the end of Grade 1 was predicted equally by phonological 
awareness and naming speed in early Grade 1. The same was found for the effects 
of phonological awareness and naming speed from late Grade 1 on children’s word 
spelling accuracy at the end of Grade 2. Naming speed and phonological awareness 
correlated low to moderately in all of the analyses. 
The present results are in agreement with the results of Savage et al. (2005), 
Savage and Frederickson (2006), Sunseth (2000), Sunseth and Bowers (2002), and 
Wimmer et al. (2000). In all of these studies, however, the children were in Grade 3. 
Only the study by Wimmer et al. (2000) was longitudinal and concerned a relatively 
consistent orthography as in our study. The present results extend those of Wimmer 
et al. (2000) on the following fronts. First, children reading and spelling normally 
were investigated in the present study while Wimmer et al., (2000) investigated 
children with a phonological and/or naming speed deficit. Second, the independent 
variables in the present study were measured on four occasions as opposed to just 
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one occasion, and the dependent variables were measured on three occasions in the 
present study as opposed to just one occasion as in the study by Wimmer et al. (2000). 
Third, phonological awareness was measured using two or three different tests in the 
present study and naming speed was always measured using three different tests 
while Wimmer et al. (2000) used only one test in both cases. Fourth and finally, we 
measured word spelling accuracy in Grades 1 and 2 while Wimmer et al. (2000) 
measured word spelling accuracy in Grade 3. 
In our interpretation of the theory of Perfetti (1997), the finding that word 
spelling accuracy at the ends of Grades 1 and 2 was equally predicted by children’s 
earlier phonemic awareness and naming speed, means that the children’s underlying 
orthographic representations are not complete enough or sufficiently bonded to the 
phonologic representation to predict uniquely the scores on standardized dictation 
tests. Phonological representations must still be called upon to activate by phonemes 
missing or weakly bonded graphemes in the orthographic representation. In this 
interpretation, naming speed, as a correlate of the speed and accuracy of accessing 
the orthographic representation (see Introduction) and phonemic awareness can 
thus relate to the accuracy of children’s spelling. The building of orthographic 
representations appears to start early in that children’s naming speed and phonemic 
awareness both predict the accuracy of their word spelling after 3 months of spelling 
instruction, although phonemic awareness -as already noted- initially predominates 
over naming speed in the prediction of the accuracy of the children’s early word 
spelling.
In contrast to the accuracy of children’s word spelling at the ends of Grades 1 
and 2, the speed of their word recognition at the ends of Grades 1 and 2 was found 
in an earlier study using the same dataset as in the present study to be predicted 
uniquely by earlier naming speed (Verhagen et al., 2008). Phonologic awareness, as 
expected, related longer to word spelling accuracy than to word recognition speed.
Although this study is mainly about word spelling accuracy we tried to extend 
our study by comparing the relations of naming speed and phonologic awareness with 
word spelling accuracy, with those relations for word recognition speed in an earlier, 
similar study. To make such a comparison possible we combined in an interpretation 
the theories of Perfetti (1997) and Van den Bos (2008). From this interpretation we 
argued that word-holistic features, as measured by naming speed, can be expected 
to facilitate fast and accurate access of underlying orthographic representations 
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during word recognition. When word-holistic features are used to facilitate word 
recognition, the reader can skip one or more letters and still read the right word, which 
is in contrast to what can be done for spelling purposes. For spelling it is not possible 
to compensate for incomplete and/or weak underlying orthographic representations 
using whole-word features via printed text. Phonological information must be used 
to compensate the relative poor quality of the orthographic representation in word 
spelling. Word recognition and word spelling accuracy are nevertheless the same 
in that they both rely upon the same underlying lexical representation but make 
different demands upon the underlying lexical representation. Within the context of 
the present study and an earlier one (Verhagen et al., 2008) naming speed appears to 
predict the speed and accuracy with which a child can access underlying orthographic 
representations for both word recognition and word spelling accuracy purposes. This 
definition of naming speed comes close to that provided by Wolf and Bowers (1999). 
Several questions remain unanswered. For example, the question of whether 
naming speed and phonemic awareness constitute relatively independent variables 
has yet to be answered. The two variables correlated with each other to a low to 
moderate extent in the present study just like in Verhagen, Aarnoutse and Van Leeuwe 
(2009). In earlier studies however, we found low correlations between naming speed 
and phonemic awareness (Verhagen, Aarnoutse, & Van Leeuwe, 2006; 2008). This 
means that the question whether naming speed and phonological awareness are 
substantially correlated can not be answered in our studies. Also we could not verify 
the expectation that naming speed measures the speed of accessing the orthographic 
representation in spelling too. Another question that remains to be answered is 
which words in the first grades of elementary school require compensation for 
incomplete and/or weakly bonded orthographic representations to their phonological 
representations. We assumed that the words from standardized dictation tests may 
require compensation for spelling purposes. However, such compensation may not 
be needed for the spelling of simple words, which are found on dictation tests. Good 
spelling on a dictation test may, moreover, be neither a guarantee nor a reflection 
of good spelling for entire texts or pieces of text. The results of the present study 
of word spelling accuracy should therefore not be extended to the spelling of texts, 
which may be less amenable to phonological compensation for incomplete or weak 
underlying orthographic representations and are therefore more susceptible to error. 
We have assumed that children’s orthographic representations also convey 
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word-holistic information which was not clearly mentioned in the theory of Perfetti 
(1997). But if word-holistic features via printed words can compensate for incomplete 
and/or weakly bonded orthographic representations, than word-holistic features may 
be part of the orthographic representation, which may be used than in spelling too. 
And a most important question is: which are those word-holistic features that word 
recognition speed and naming speed are assumed to have in common? 
This present study has several limitations. For example, we did not measure the 
speed of word spelling for simple words on a dictation task. The children’s spelling 
accuracy was also only measured using a single variable. We did not control for such 
other variables as short term memory and attention capacity, although early spelling 
appears to be a unique predictor of later spelling (Savage et al., 2008). In addition, 
Van den Bos (2008) formulated his theory about the relation of word-holistic (for 
example naming speed) and word-analytic variables with the development of word 
recognition speed for children’s alphanumeric naming speed, but we measured a 
naming speed factor that was composed of naming speed for digits, colors, and 
pictures. For younger children, however, the difference between alphanumeric and 
nonalphanumeric naming speed has been found to play less of a role in the prediction 
of word recognition than for older children (Wolf et al., 1986; Van den Bos, Zijlstra, 
& lutje Spelberg, 2002). And although the number of participants coming from the 
two schools was clearly satisfactory (N = 226), generalization of the present results 
to students in other schools or settings should be done with caution. Moreover 
we used, inevitable we think, mainly theoretical and empirical studies in English 
orthography for the relative consistent Dutch orthography. Finally the results of the 
present study are limited to Dutch orthography, and more or less to other (relative) 
consistent orthographies. 
The present findings in combination with the findings of our earlier study 
of children’s word recognition (Verhagen et al., 2008) show that new insights and 
new questions can be formulated by studying the relations between children’s 
naming speed and phonological awareness and both the accuracy of their word 
spelling and the speed of their word recognition. Future studies into the longitudinal 
development of literacy should include the speed of word spelling and the accuracy 
of word recognition as well. Research should also examine the relations between 
the speed of word recognition and naming speed using the techniques of Rayner et 
al. (2005) to highlight the role of word-holistic features in particular. It is possible, 
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for example, that greater similarities will appear with regard to the components of 
word recognition speed and naming speed. For the studies of spelling eye movement 
studies can tell something about the eye movements during and after the writing of 
a word.  
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6.1 Summary of the results of the four studies
As described in Chapter 1, our longitudinal studies of a group of children  (N= 
226) followed them between the beginning of Kindergarten up to the end of Grade 
2. Two main research questions were addressed. The first question concerned the 
predictive effects of phonemic awareness and naming speed for word recognition 
speed, word recognition accuracy, and word spelling accuracy. The second question 
concerned the development of phonemic and naming speed skills. To answer the first 
research question, we called upon the research methods of Wagner, Torgesen, and 
Rashotte (1994) as described in Chapter 2. To answer the second research question, 
multivariate analyses were undertaken. 
The following sections present our answers to the research questions, their 
implications for theory and practice and for future research. 
6.1.1	What	are	the	predictive	effects	of	phonemic	awareness	and	naming	speed	
on	word	recognition	and	word	spelling?
The focus of the longitudinal study in the second Chapter was on the prediction of 
word recognition speed and word recognition accuracy at the end of Grade 1 using 
variables in the second month of Grade 1. The predictive variables were phonemic 
analysis, phonemic synthesis and naming speed in the second month of Grade 1. 
Control variables were Kindergarten letter knowledge and Kindergarten vocabulary. 
Word recognition speed and word recognition accuracy in the third month of Grade 
1 were included as autoregressors. In the same structural analysis we determined the 
stability of naming speed, phonemic analysis and phonemic synthesis in the period 
of the third month of Kindergarten through the second month of Grade 1.
The structural analyses showed only naming speed to have predictive value for 
word recognition speed and, together with phonemic analysis, for word recognition 
accuracy. On the basis of research by De Jong and Van der Leij (1999), we had 
expected phonemic analysis and phonemic synthesis to contribute to word recognition 
speed at the end of Grade 1. Also contrary to our expectations, phonemic synthesis 
did not predict word recognition accuracy. Naming speed in the second month of 
Grade 1 was a stronger predictor than phonemic analysis or phonemic synthesis in 
Chapter 6
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the second month of Grade 1 for the speed and accuracy of word recognition at the 
end of Grade 1. Phonemic analysis and phonemic synthesis correlated moderately 
while the correlations between separate phonemic awareness and naming speed 
skills was low (Range = .16-.36, M = .27). 
Naming speed turned out to be a very stable variable on the first three measurements 
(i.e. in the third and eighth month of Kindergarten and in the second month of Grade 
1). Phonemic analysis and phonemic synthesis were still quite stable, but less so.
In the longitudinal study reported on in the third Chapter, the goal was to learn 
more about the prediction of word recognition at the ends of both Grades 1 and 2. 
In order to obtain a more robust phonemic independent variable, the phonemic 
analysis and phonemic synthesis variables from the first study were combined into 
a single phonemic variable: phonemic awareness. Naming speed in the second 
month of Grade 1 continued to be the other independent variable. Kindergarten letter 
knowledge and vocabulary again served as control variables while word recognition 
speed and word recognition accuracy at the end of Grade 1 were again the dependent 
variables. Word recognition speed and word recognition accuracy in the third month 
of Grade 1 were once more included as autoregressors. The same design was also 
used to study the speed and accuracy of the children’s word recognition at the end of 
Grade 2.  However, in this second analysis phonemic awareness and naming speed 
in the eighth month of Grade 1 were the independent variables and word recognition 
speed and word recognition accuracy at the end of Grade 1 were autoregressors. In 
this study bidirectional effects were investigated. Namely of word recognition speed 
and word recognition accuracy at early Grade 1 on naming speed and phonemic 
awareness at the end of Grade 1. Also the effects of naming speed and phonemic 
awareness at the beginning of grade 1 on naming speed and phonemic awareness at 
the end of Grade 1 were determined. 
From the analyses it appeared that word recognition speed and word recognition 
accuracy at the ends of Grades 1 and 2 were predicted by naming speed from both 
the second and the eighth month of Grade 1, respectively. Phonemic awareness did 
not predict word recognition speed at the ends of Grade 1 and Grade 2. In the second 
month of Grade 1 phonemic awareness predicted word recognition accuracy at the 
end of Grade 1. In contrast, phonemic awareness in the eighth month of Grade 1 
did not predict word recognition accuracy at the end of Grade 2. These results were 
expected in light of the results of our first study, but only partly on the basis of 
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the research literature involving languages with relatively consistent orthographies. 
In contrast to our results, several other studies found phonemic awareness at the 
beginning of Grade 1 to predict word recognition speed at the end of Grade 1 (De 
Jong & Van der Leij, 1999; Mann & Wimmer, 2002; Mayringer, Wimmer, & Landerl, 
1998; Wimmer, Landerl, Linortner, & Hummer, 1991). As expected, naming speed 
predominated over phonemic awareness in the prediction of word recognition 
accuracy in both Grades 1 and 2 which is the reverse of what has mostly been 
found to be the case for English orthography (Parrila, Kirby, & McQuarrie, 2004; 
Schatschneider, Francis, Carlson, Fletcher, & Foorman, 2004; Wagner et al., 1994; 
Wagner, Torgesen, Rashotte, Hecht, Barker, & Burgess, 1997). On average, separate 
phonemic awareness skills had a low correlation with separate naming speed skills 
(Range = .05-.43, M = .22). As expected, no evidence was found of influence of 
word recognition speed or word recognition accuracy in the third month of Grade 1 
on phonemic awareness or naming speed in the eighth month of Grade 1. However, 
phonemic awareness in the second month of Grade 1 was found to have a negative 
effect on naming speed in the eighth month of Grade 1. 
In the fourth Chapter, we were interested in the prediction of word recognition 
speed and accuracy. We worked on the assumption that the automatization of word 
recognition has been started at the end of Grade 2. The independent variables 
were phonemic awareness and naming speed at the beginning and end of both 
Kindergarten and Grade 1. Kindergarten letter knowledge and vocabulary were 
the control variables. The dependent variables were word recognition speed and 
word recognition accuracy at the end of Grade 2. Given that the children could not 
have a word recognition score while in Kindergarten, the predictive analyses from 
Kindergarten for word recognition at the end of Grade 2 were performed without 
autoregressors. For the prediction of word recognition speed and accuracy at the end 
of Grade 2, using the independent variables from the second and eighth month of 
Grade 1, word recognition speed and accuracy in the third month and at the end of 
Grade 1, respectively, were included as autoregressors.
The results of the analyses showed naming speed in Kindergarten and Grade 1 to 
predict the speed and accuracy of word recognition at the end of Grade 2. Phonemic 
awareness in Kindergarten, but not in Grade 1, predicted the accuracy of word 
recognition at the end of Grade 2. Phonemic awareness had a low to moderate 
correlation with naming speed, being both latent variables (Range = .34-.39, M 
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= .36). At the beginning of Kindergarten phonemic skills and naming speed for 
letters and digits cannot be considered the result of preparatory reading, spelling, 
and mathematic instruction. Nonetheless, the skills were clearly measurable at the 
beginning of Kindergarten and predictive of word recognition almost three years 
later when this skill has been started to automatize. In addition, this study is the 
third in a row to show word recognition speed and word recognition accuracy to be 
differentially predicted, at least in part, by phonemic awareness and naming speed.
 In the fifth Chapter, we wanted to gain greater insight into the prediction of 
word spelling accuracy. The independent variables were phonemic awareness and 
naming speed in both early and late Kindergarten and Grade 1. The control variable 
was Kindergarten vocabulary. The dependent variables were word spelling accuracy 
in the third month of Grade 1 and at the ends of Grade 1 and Grade 2. For the same 
reasons as in the previous study, only autoregressors from the third month and the 
end of Grade 1 and not from early or late Kindergarten could be used for predictive 
purposes. 
The results of the analyses showed phonemic awareness and naming speed to predict 
the following. Firstly, these factors predicted spelling in the third month of Grade 
1 from the earlier measurements; secondly, they predicted spelling at the end of 
Grade 1 from the second month of Grade 1; and thirdly they predicted spelling at the 
end of Grade 2 from the eighth month of Grade 1. However, phonemic awareness 
dominated naming speed in the prediction of spelling accuracy in the third month 
of Grade 1 with regression coefficients that were much larger than those for naming 
speed. The relations between the latent variables phonemic awareness and naming 
speed were low to moderate (Range = .25-.40, M = .36).
In sum, where word recognition is concerned, naming speed was found to be 
a more powerful predictor than phonemic awareness. In the investigated relations, 
naming speed always predicted word recognition speed, word recognition accuracy 
and, moreover, word spelling accuracy. In contrast phonemic awareness never 
predicted word recognition speed and only predicted the accuracy of word recognition 
on a few measurement occasions. Phonemic awareness however, dominated naming 
speed in predictive power on one occasion. In the prediction of spelling accuracy in 
the third month of Grade 1, phonemic awareness had considerably larger regression 
coefficients, although those for naming speed were found to be significant. No 
bidirectional effects of word recognition speed and word recognition accuracy on 
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naming speed or phonemic awareness were found as expected. There was however a 
negative effect of phonemic awareness at the beginning of grade 1 on naming speed 
at the end of grade 1. 
6.1.2	How	do	phonemic	awareness	and	naming	speed	develop	in	Kindergarten	
and	Grade	1?
Knowledge of the development of phonemic awareness and naming speed in addition 
to knowledge of their predictive power for word recognition and word spelling is 
important for several reasons. Tests to measure phonemic awareness and naming speed 
skills, for example, may be too easy or too difficult at a certain point in development 
for the reliable differentiation of children. This differentiation can be important 
to identify children who are fast or slow in the development of a certain skill. In 
addition, children’s phonemic awareness and naming speed skills may be influenced 
by maturation, training of phonemic skills or reading and spelling instruction. Such 
knowledge is obviously important for understanding the development of these skills. 
Moreover knowledge of the period(s) in which particular skills are mastered can 
be important for the improvement of (preparatory) reading and spelling programs 
intended for normally developing and/or dyslexic children.
In the present research, phonemic awareness and naming speed were measured in 
the third month of Kindergarten (Measurement 1), in the eighth month of Kindergarten 
(Measurement 2), the second and eighth month of Grade 1 (Measurement 3). Period 
1 lasted from November of Kindergarten to April of Kindergarten (four and a half 
months), period 2 from April of Kindergarten to October of Grade 1 (5 months), and 
period 3 from October of Grade 1 to April of Grade 1 (5 months). The six-week summer 
holidays and two-week Christmas holidays were not included in these periods. The 
first phonemic variable, namely the analysis of the first or last phoneme of a word, was 
assessed on measurements 1 and 2. On measurements 2 and 3, the analysis of the first 
or last phoneme of pseudo-words was assessed. In regression analyses using the data 
from measurements 2 and 3, the analysis of the first and last phoneme of a real word 
could be estimated for measurement 3. And in such a manner, the analysis of the first 
and last phoneme of a word could be followed in periods 1 and 2. Given that the second 
phonemic variable, namely phonemic synthesis, was assessed on three measurements 
with the same test (i.e. measurement 1, 2 and 3) its development could be followed 
through periods 1 and 2 as well.
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Naming speed for colors and pictures was assessed at three measurements with 
the same tests and thus throughout periods 1 and 2. Two versions were administered 
of the naming speed tests for  the most well-known letters and digits in Kindergarten 
(Aarnoutse & Manders, 2000). Version A was a test with three letters or digits and 
administered on measurements 1 and 2; version B was a version with five different 
letters or digits and administered on measurements 2 and 3. Via regression of the 
B-form scores on those for the A-form on measurement 1, the A-form scores at 
measurement 1 could be converted into B-form scores. In such a manner, the scores 
for naming speed for letters and digits could be compared to scores for the naming 
speed of colors and pictures. Any letters or digits that were unfamiliar to the child 
were taught just prior to the administration of the test using a standard program. 
The number of taught digits was negligible at the beginning and the end of period 
1; for letters, one out of three and one out of five had to be taught on average at the 
beginning and the end of period 1, respectively. With the use of such a procedure, 
all children could be assigned a score for naming speed for letters and digits on both 
of the Kindergarten measurements. All six of the aforementioned tests showed an 
acceptable to high degree of reliability. Phonemic analysis and phonemic synthesis 
of pseudo-words were also assessed reliably at the beginning and end of Grade 1. 
The level of ‘not complex’ phonemic analysis and synthesis in late Grade 1 was also 
of interest in order to see if the high level of phonemic awareness found at the end of 
Grade 1 in other research could be confirmed (Bowey, 2005).
The results of a multivariate analysis with repeated measures showed 
significant improvement in both phonemic analysis of the first or last phoneme and 
synthesis of phonemes during periods 1 and 2. The difference between the increases 
during the two periods was not significant for either of the phonemic skills. However, 
the increase for the analysis of the first and last phoneme of a word during the second 
period was somewhat less than during the first period, as a result of a ceiling effect in 
the second month of Grade 1. Adequate comparison of the two periods is therefore 
not possible for this phonemic skill. It should be noted however that the development 
of this skill was very fast. The equal increases in phonemic synthesis in periods 1 and 
2 were not expected, because in period 2 the first two months of reading and spelling 
instruction at the end of period 2 were assumed to stimulate phonemic synthesis 
strongly. We will discuss this finding in paragraph 6.2.3.
At the end of period 3, in the eighth month of Grade 1, phonemic analysis and 
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synthesis of pseudo-words reached a high level. On average the children could analyze 
spoken words and synthesize the phonemes of such difficult pseudo-words as ‘sliegork’ 
and ‘spaanlerk’.
Naming speed of letters, digits, colors and pictures increased significantly in 
period 2 in comparison with period 1. The increase of naming speed of letters and 
digits was about equal in both periods, while we expected a faster development in 
period 2 because of the increased exposure to letters and digits in the first two months 
of Grade 1. We also did not expect naming speed of colors and pictures to show no 
development in period 1. We will discuss both findings also in paragraph 6.2.3. 
In sum, phonemic analysis of the first or last phoneme, phonemic synthesis and 
naming speed for letters and digits developed strongly and equally in periods 1 and 2. 
Naming speed for colors and pictures did not develop in period 1. Phonemic analysis 
and synthesis of pseudo-words reached a high level in the eighth month of Grade 1.
6.2	Theoretical	considerations
In the following, we will discuss the answers to the two main research questions and 
some secondary research questions. First, we will discuss the findings regarding the 
prediction of children’s word recognition and spelling using their earlier phonemic 
awareness and naming speed skill. Second, we will discuss the findings regarding 
the development of children’s phonological awareness and naming speed. 
6.2.1	The	effects	of	children’s	naming	speed	and	phonemic	awareness	for	the	
prediction	of	early	word	recognition	and	spelling	in	Dutch	orthography
In agreement with what has been reported in related studies in the literature on the 
prediction of reading skills in relatively consistent orthographies, phonological 
awareness no longer predicted the speed or accuracy of word recognition after Grade 
1 or after Grades 2 or 3 for dyslectic children while naming speed did (Aarnoutse, 
2004; Aro &Wimmer, 2003; De Jong & Van der Leij, 1999; Eleveld, 2005; Korhonen, 
1995; Van den Bos, 1998; Van den Bos, Zijlstra, & lutje Spelberg, 2002; Wimmer, 
1993; Wimmer, Mayringer, & Landerl, 1998; Wimmer, Mayringer, & Landerl, 2000). 
In our studies in the Chapters 2 and 3 the same was determined for the accuracy of 
word recognition of children with average reading skills.
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As mentioned in paragraph 6.1.1 the dominance of naming speed over phonemic 
awareness was even stronger in our studies in Chapters 2 and 3 than in other studies 
concerning relatively consistent orthographies. In particular, we did not find a relation 
between phonemic awareness in the second month of Grade 1 and word recognition 
speed at the end of Grade 1, whereas De Jong and Van der Leij (1999) did for Dutch 
orthography. However, they used different phonological tasks than in our studies. Their 
tasks involved items that had three words of three letters each. The task for the child 
was to indicate which of the three words did not rhyme or which began or ended with 
a different sound from the other two. In contrast, our phonemic tasks involved the 
analysis and synthesis of pseudo-words that ranged from “ees” to “stoukwerp” and 
the synthesis of real words that ranged from “ijs”  (= ice) to “paraplu” (= umbrella). 
The sets of tasks used in the two studies appear to share one particular aspect of 
phonological analysis: namely, the analysis of the first or last phoneme in a word. The 
phonemic analysis differed in that it concerned only one phoneme from a CVC-word 
in the other study while our study concerned all the phonemes in words that were much 
longer and structurally more difficult. Additional differences between the two types 
of tests are that the child had to remember three words or pseudo-words, compare 
them in memory, and make a decision in the other study while this was not part of 
our phonemic tasks. The difference in the relations of the different types of tasks from 
the beginning of grade 1 to word recognition speed at the end of grade 1 may thus be 
explained by the aforementioned differences in the nature of the tasks.
In paragraph 6.1.1 we referred to our findings described in Chapters 2 and 
3. We described there how we found fewer significant relations between word 
recognition accuracy and phonological awareness than between word recognition 
accuracy and naming speed, while the reverse is mostly found in studies in English 
orthography. It is tempting to attribute these results to the difference in consistency 
between these orthographies. That difference may be the reason why the use of the 
alphabetic principle in the English orthography requires the learning of more rules 
related to the phonological structure of words. As a consequence word recognition 
and spelling are related to phonological awareness more strongly and for a longer 
period than in more consistent orthographies. Additionally, English speaking 
children clearly make more mistakes in reading and spelling than in more consistent 
orthographies, which may be the result of the less consistent grapheme-phoneme 
relation (Cossu, Shankweiler, Liberman, & Tola, 1988; Ellis & Hooper, 2001; 
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Hoxhallary, van Daal, & Ellis, 2004; Öney & Durgunoğlu, 1997; Mann & Wimmer, 
2002; Seymour, Aro, & Erskine, 2003; Spencer & Hanley, 2003). However, there 
are more differences between learning to read and spell in English and in Dutch 
than the degree of consistency of the orthography. First, the English orthography 
has more morphological features than Dutch orthography (Seymour, 2005). Second, 
in English speaking countries children are taught (preparatory) reading and spelling 
in Kindergarten, whereas children start to learn to read Dutch in Grade 1. Third, 
English children are mostly taught with a mixture of whole-language, whole-word 
and phonic programs, while in more consistent orthographies versions of phonic 
programs are mostly used (Mann & Wimmer, 2002). The question is whether use of 
the same phonic approach in kindergarten and first grade will lead to qualitatively 
similar development of word recognition in English and Dutch but possibly later in 
English due to the inconsistency of the language’s orthography. 
The results of studies 1, 2, and 3 in the Chapters 2, 3 and 4 are not in agreement 
with the results of two cross-linguistic studies. Patel, Snowling, and De Jong 
(2004) and Caravolas, Volín, and Hulme (2005) both found complex phonological 
tests to predict the speed of word recognition in English and in a language with 
a more consistent orthography. The discrepancy between these results and our 
own results, may be explained by the use of different measurement instruments to 
assess phonological awareness. Performance on a complex phonological test that, 
for example, requires the child to work out which phoneme must be omitted from 
a pseudo-word to form a real word, may be facilitated by internal spelling as the 
authors of both cross-linguistic studies mention. With the use of such tests, thus, the 
relation between phonological awareness and word recognition may be mediated 
by the spelling ability of the child and thus explain -at least in part- the significant 
associations found between phonological awareness and word recognition. According 
to Blachman (2000), the use of such complex phonological tests as opposed to such 
relatively simple tasks as phonological analysis and synthesis is one of the unsolved 
problems in the measurement of phonological awareness. The results of the afore 
mentioned cross-linguistic studies cannot be further compared to the results of our 
studies, however, because Caravolas (2005) did not measure naming speed and Patel 
et al. (2004) measured only nonalphanumeric naming speed. 
The correlations between phonemic awareness and naming speed were 
found to be low in studies 1 and 2 and low to moderate in studies 3 and 4. For 
153
conclusIons and dIscussIon
relative dependency between both variables pleads, that in studies 3 and 4 the higher 
correlations were based on multiple measures and the lower correlations in studies 1 
and 2 on separate measures. Therefore the variables naming speed and phonological 
awareness were more accurately measured in studies 3 and 4 than in the studies 1 
and 2; the correlations in studies 3 and 4 thus probably give a better estimate of 
the relation between both variables. But in favor for negative dependency of both 
variables is a finding from study 2 where phonemic awareness at the beginning of 
Grade 1 was found to negatively predict naming speed at the end of Grade 1, which 
may indicate that phonological awareness may mediate the process of seeing and 
naming a well-known sign and thus slow the speed of naming. In sum the question 
whether naming speed and phonological awareness are substantially correlated in 
our studies can not be answered.
No bidirectional effect was found of word recognition speed and word recognition 
accuracy at the beginning of Grade 1 and naming speed and phonological awareness 
at the end of Grade 1, which is clearly in agreement with the relevant literature (De 
Jong & Van der Leij, 1999; Wagner et al., 1994)
Our studies in Chapters 2, 3, 4 and 5 concern one dataset. Together they 
differ from most other longitudinal studies in relatively consistent orthographies 
on the following aspects. First, relations between more independent variables were 
investigated. Our research covered not only the speed of word recognition, which 
is often included in studies of this nature, but also included the accuracy of word 
recognition and the accuracy of spelling at the three consecutive measurements 
in grade 1 and grade 2. And second, naming speed and phonemic awareness 
were measured four times, twice in Kindergarten and twice in Grade 1. The first 
measurement in Kindergarten occurred before the instruction of (preparatory) 
reading, spelling and arithmetic. This was made possible by training the children 
briefly -if necessary- just prior to the test in the event of any of the test items being 
unfamiliar. And also because the most often known letters and digits in Kindergarten 
were used (Aarnoutse & Manders, 2002).
In sum, the present findings confirm and extend the relative importance of 
naming speed and lesser importance of phonemic awareness for predicting word 
recognition and spelling in Grades 1 and 2 in relatively consistent orthographies. In 
English orthography mostly the reverse is found.
154
conclusIons and dIscussIon
6.2.2	What	 does	 naming	 speed	 predict	 within	 a	 theoretical	 framework	 with	
respect	to	word	recognition	and	word	spelling?	
As we saw, the first important result of our studies is the predominance of naming 
speed over phonemic awareness in the prediction of word recognition after beginning 
reading. The second important result is the equal effects of naming speed and 
phonemic awareness on word spelling accuracy at the third month and end of Grade 
1 and at the end of Grade 2. The question that now arises is, of course: What makes 
naming speed such a powerful predictor of word recognition and word spelling? The 
results of study 4 in Chapter 5 provide a suggestion. Study 4 concerns spelling but 
the results are compared to the findings for word recognition in study 2 in Chapter 3. 
In study 4, the theories of Perfetti (1997) and Van den Bos (2008) were drawn upon 
for the formulation of expectations with regard to the effects of naming speed and 
phonemic awareness on later word recognition and word spelling. In the following, 
our interpretation of the two theories in relation to the results of our studies is 
presented (see paragraph 5.1.3). 
According to Perfetti (1997), word recognition and word spelling share the 
same underlying lexical representation of a word, which consists of a bond between 
a phonological and an orthographic representation of that word. The recognition of a 
word is easier than the spelling of the same word. Observation of the whole printed 
word gives access to the underlying orthographic representation. This is easier 
than retrieving the underlying orthographic representation from memory for word 
spelling purposes (Perfetti, 1997). Central to the theory of Van den Bos (2008) is 
the distinction between word-holistic or lexical variables, like alphanumeric naming 
speed, and word-analytic or sub-lexical variables, like phonemic skills. Both types 
of variables can be visually or phonologically oriented. In the development of word 
recognition speed, the correlations with word-holistic variables may increase as 
a result of automatization of word recognition while the associations with word-
analytic variables decrease, as Van den Bos (2008) showed. Van den Bos (2008)
gives no additional examples of word-analytic and word-holistic variables than 
the ones just mentioned. However, as we saw in paragraph 5.1.3, Perfetti (1997)
distinguishes several word-holistic features in the process of word recognition itself, 
in making clear differences between word recognition and word spelling. As we 
interpret Perfetti (1997), observing the whole printed word makes it possible to 
access the orthographic representation by using word-holistic features in a way that 
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is not possible for spelling purposes. We assume that the orthographic representations 
become increasingly sensitive to word-holistic features.
When spelling a word, no printed word is available, but only the orthographic 
representation in memory. Of course the speller can read over the word he or she 
has written, but this is time-consuming and probably interrupts the spelling process. 
Perfetti (1997) works out that difference between word recognition and word 
spelling in the degree to which word recognition and word spelling accuracy rely 
upon the lexical representation. In the case of word recognition, a weak orthographic 
representation can be increasingly compensated for with the use of word-holistic 
features while perceiving the whole printed word. Word recognition can thus be 
strongly related to naming speed at a certain point in development but not at all 
or only slightly to the learner’s phonemic word-analytic skill. In the case of word 
retrieval for purposes of spelling, a weak orthographic representation can only be 
compensated for with the use of word-analytic phonemic skills. For this reason, the 
accuracy of word spelling may relate longer than word recognition to children’s 
phonological awareness, which has been shown to be the case in many of the 
investigations referred to in Chapter 5. 
Naming speed can also relate to the accuracy of word spelling because, as reported 
in the introduction of Chapter 5, naming speed appears to reflect the use of fully-
specified, word-specific, orthographic representations. The accuracy of word spelling 
may thus relate longer to both phonological awareness and naming speed than both 
the speed and accuracy of word recognition. This is precisely what we found in our 
studies and confirms the results of not only Sunseth and Bowers (2002) but also 
those of Wimmer et al. (2000).
 In our studies, naming speed was found to always be related to both the 
speed and accuracy of word recognition and thus appeared to predict these aspects 
of word recognition to at least some extent. That is, in our theoretical framework.
Naming speed may thus predict the speed and accuracy of recognizing or accessing 
the orthographic representation to at least some extent. However, naming speed 
was also related -together with phonological awareness- to word spelling accuracy 
on all measurement occasions. Naming speed may thus also predict the accurate 
retrieval of an underlying orthographic representation to some extent. While we did 
not investigate the relations between the speed of word spelling and naming speed, 
such a relation is nevertheless possible in light of the shared speed aspect.
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Alphanumeric naming speed may, in our theoretical framework, correlate 
with word recognition and word spelling because it may measure virtually the same 
as the latter two skills once they have automatized, namely: the speed and accuracy 
of the recognition or retrieval of the orthographic representation of letters and digits 
variables. The correlation between alphanumeric naming speed and word recognition 
speed may also thus increase over time, as the level of automatization for the naming 
of words comes increasingly closer to the level of automatization for the naming of 
letters and digits (see sections 1.5 and 6.2.2). That is, in Dutch, a language with a 
relatively consistent orthography.
As we saw in Chapter 5 the associations of naming speed to word recognition 
and word spelling are not likely to be mediated by cognitive variables, as measured 
outside word recognition or spelling. On the other hand, both naming speed and 
phonemic skill have cognitive components which may be more or less essential for 
their relations with word recognition and word spelling. For example, Georgiou, 
Parrila, Kirby, & Stephenson (2008) found pause time, and not pronunciation time, 
to be the essential component of naming speed in relation to word recognition. This 
kind of research may find out why naming speed and phonemic awareness often 
have a low to moderate correlation.
6.2.3	 The	 development	 of	 Dutch	 children’s	 early	 phonemic	 awareness	 and	
naming	speed
In several studies of languages with relatively consistent orthographies, it has been 
concluded that children’s phonemic skills develop largely as a result of learning to 
read and spell (De Jong & Van der Leij, 1999; Mann & Wimmer, 2002; Mayringer 
et al., 1998; Wimmer et al., 1991). De Jong and Van der Leij (1999) also state that 
the development of phonemic awareness in Kindergarten is “negligible”, which is 
supported by the study of Wesseling and Reitsma (1998). 
Nevertheless, we found children’s ability to analyze the first or last phoneme 
of a spoken word to already be quite well-developed at the beginning of Kindergarten 
(The degree of difficulty or p-value is .62). Beernink (2002) found almost the same 
value but then in May of Preschool (p = .61). In November of Kindergarten, a 
p-value of .77 -which is close to mastery for this skill- was found. The scores for the 
analysis of the first or last sound of a word cannot be explained from an interactive 
point of view. At the beginning of Kindergarten the children had not yet received any 
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formal training in this skill or in related skills or in letter knowledge, which is often 
strongly linked to phonemic awareness. In other words, the beginnings of phonemic 
skill seem less dependent on instruction than is sometimes presupposed from an 
interactive perspective. An explanation for the children’s early phonemic awareness 
of the first and last phoneme may be that they are fairly skilled at the identification of 
words in the stream of speech, detecting the boundaries of words, in particular, and 
that this contributes to their ability to analyze the first or last phoneme of a spoken 
word. 
The children’s scores for phonemic synthesis at the beginning of Kindergarten 
(i.e., in the third month of Kindergarten) were low but not negligible: 5 of the 20 
items were responded to correctly on average. If necessary, the assessment of this 
skill was preceded by a  training of four items. The first 5 items consisted of two 
VC-, one CV- and the two CVC-words of the graded word list.
 We assumed that the development of the variables in periods 1 and 2 are 
linear. Between November and April of Kindergarten and from April of Kindergarten 
through October of Grade 1, phonemic synthesis increased equally. It is probable 
that both increases were (partly) the result of phonemic training at both schools. 
School 1 estimated the amount of informal phonological training in the second and 
third trimester to be 12 to 20 minutes per day. School 2 estimated 15 to 30 minutes 
of the school day to be spent on informal training in the second trimester and 30 
to 45 minutes in the third trimester. Thus the amount of training in the first and 
in the second trimester did not differ much and may have resulted in about equal 
stimulation of phonemic synthesis in period 1 and in the first three months of period 
2. But why was no effect of extra stimulation found in period 2 in comparison with 
period 1 because of the last two months of period 2 which coincide with the first 
two months of Grade 1?  Let us look at the kind of words the children were capable 
of synthesizing.  In April of Kindergarten the children could on average synthesize 
words with the structure VCC and CVCC . The level of skill rose in period 2 and at 
the end of October Grade 1 the children could on average easily synthesize words and 
pseudo-words with the structure CCVCC. As the children were reading and spelling 
mainly CVC words in the first two months, the level of stimulation of phonemic 
synthesis by decoding these simple words could be too low to stimulate phonemic 
synthesis on the high level that was already reached. For this reason, there may have 
been no effect of learning to read on the children’s phonemic synthesis.
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In contrast Wesseling and Reitsma (1998) did not find much development in 
phonemic synthesis in Kindergarten. In January of Kindergarten the average score 
was 3.47 while six of the words were CV-words. At the end of Kindergarten the 
score was 7.03, which suggests that on average the children knew how to synthesize 
the six CV items but not the five CVC items. Therefore learning to read CVC-words 
could raise phonemic synthesis of CV- and VC-words to the level of CVC-words. The 
possible stimulation of phonemic awareness by learning to read may have resulted 
in a much higher speed of development for phonemic synthesis during the first 
trimester of Grade 1 than in kindergarten although the level of phonemic synthesis 
in January of Grade 1 can be estimated to be below the level for our group in October 
of Grade 1. The low levels of phonemic synthesis in the second and third trimesters 
of Kindergarten may have the following causes. First, Wesseling and Reitsma (1998) 
do not mention training of phonemic synthesis in kindergarten. There may have thus 
been no training or a considerably smaller amount of training than in our study. 
Second, some 33% of the group had a minority background as opposed to 8.2% of 
our group. The children’s general Dutch language level may have thus been lower, 
which can include the level of phonemic synthesis and the ability to learn this. 
We can thus conclude that the analysis of the first or last sound in a word at 
early Kindergarten is probably not the result of instruction but largely a result of 
maturation and/or early language stimulation. The further development of phonemic 
skills can then be accelerated by phonemic training in the second and third trimester 
and reach such a high level that there is probably no extra interactive effect of learning 
to read and to spell on phonemic synthesis in the first two months of Grade 1. But 
if the level of phonemic synthesis is low at the beginning of Grade 1 in comparison 
with the level of word recognition, then an interactive effect of learning to read and 
to spell on the level of phonemic synthesis in the first trimester is probable. 
It can further be noted that ‘not complex’ phonemic analysis and phonemic 
synthesis of pseudo-words reached very high levels in our study in Chapter 3 by the end 
of Grade 1. This is in line with other research in languages with relatively consistent 
orthographies (Bentin & Leshem, 1993; Öney & Goldman, 1984; Wimmer, 1993).
As already mentioned in this Chapter, there was also no significant difference 
between periods 1 and 2 in the increase of naming speed for letters and digits while 
we expected faster increases during period 2 as a result of greater exposure to letters 
and digits in the last two months of period 2. This finding nevertheless appears to be 
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in line with the results of two training studies. In the first study, training of naming 
speed in combination with phonemic awareness training during Preschool and 
Kindergarten produced no extra stimulation of naming speed for children who were 
at risk for dyslexia (Eleveld, 2005). In the second study, in which the participants 
had seven months of reading instruction, a program designed to increase the naming 
speed of graphemes was found to have no clear effect (De Jong & Oude Vrielink, 
2000). It may thus be possible that more experience with letters or digits is important 
for learning more grapheme-sound connections but not or less for increased naming 
speed of graphemes. 
The question that remains is why naming speed for colors and pictures did not 
improve at all from November of Kindergarten to April of Kindergarten (Period 1) 
while naming speed for the most well-known letters and digits in Kindergarten did. 
More or less in line with these results, Eleveld (2005) found very small effect sizes 
for the growth of nonalphanumeric naming speed in Kindergarten for children at 
risk for dyslexia (i.e., at least one parent had dyslexia) also when the naming speed 
for pictures and colors had been trained. Naming speed for colors and pictures has 
more generally been found to be slower than naming speed for letters and digits in 
Grade 1 and thereafter (Van den Bos, 2003). The usual interpretation of this finding 
is that single letters and digits form  smaller sets of more consistently named signs 
than colors and pictures do, with the former therefore automatizing more quickly. That 
is, automatization of naming speed for colors and pictures develops later than that 
for letters and digits. In other words, the naming of colors and pictures may be more 
semantic and conscious than the naming of letters and digits and therefore automatize 
later than the most well-known letters and digits in Kindergarten (see section 2.1.3). 
In sum, naming speed for letters and digits developed significantly and equally 
across the periods 1 and 2. The extra experience with letters and digits during the last 
two months of period 2, did not raise the level of naming speed for letters and digits 
in period 2 relative to period 1. After learning to name the letters and digits of the test, 
the increased speed of naming letters and digits in Kindergarten thus appears to be 
mostly influenced by maturation. Naming speed for colors and pictures, in contrast, 
did not increase across period 1 but did in period 2. The reason for this may be that the 
most well-known letters and digits in Kindergarten form smaller and more consistently 
named groups of signs than colors and pictures and therefore automatize earlier (see 
section  2.1.3). 
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6.3 Some limitations on the present studies
The present studies are restricted on some fronts. The study was not cross-linguistic, 
which makes a comparison between our results and the results for English orthography 
difficult. Moreover, at the beginning of Grade 1, we did not investigate the relations 
between naming speed and phonological awareness, on the one hand, and word 
recognition speed and word recognition accuracy, on the other hand. This means 
that the pattern of relations investigated in Grades 1 and 2 is not complete and that 
the predominance of naming speed over phonemic awareness may not concern word 
recognition in early Grade 1. In addition, we did not control for possible influences 
like working memory, processing speed, and nonverbal intelligence on the relations 
of phonemic awareness and naming speed with word recognition and word spelling 
accuracy. As naming speed is concerned those influences are improbable according 
to Georgiou et al. (2008) for word recognition. Savage, Pillay, and Melidona 
(2008) found almost the same for word spelling accuracy. Furthermore the speed 
of processing phonological information was not measured, and the phonemic tests 
administered at the end of Grade 1 proved to be quite easy. Also the speed of word 
spelling was not assessed, and word recognition accuracy and word spelling should 
be measured in future research using more than one test. In addition, Van den Bos 
(2008) formulated his theory for alphanumeric naming speed but we measured a 
naming speed factor that was composed of naming speed for letters (only in Chapters 
2 and 3), digits, colors, and pictures. For younger children, however, the difference 
between alphanumeric and nonalphanumeric naming speed has been found to play 
less of a role in the prediction of word recognition than for older children (Wolf et 
al., 1986; Van den Bos et al., 2002). Furthermore the development of naming speed 
and phonemic skills was assumed to be linear in the periods from November to 
April of Kindergarten and the period of April of Kindergarten to October of grade 
1. The number of participants coming from the two schools was clearly satisfactory 
(N = 226), but generalization of the present results to students in other schools or 
other settings should nevertheless be done with utmost care. For example, the two 
schools in our studies had fewer children from minority groups than most schools in 
the Netherlands. Moreover, instruction and teacher variables were not measured in 
the present research. We did not consider, for example, the actual use of the reading 
program in Grade 1 and Grade 2. 
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Finally, it is important to note that the amount of variance that naming 
speed explains in relation with word recognition and word spelling certainly does 
not exclude the possible co-prediction of word recognition and word spelling by 
otherwise unknown variables. 
6.4 Implications of the results for practice
At the start of Grade 1, a gap often exists between the word recognition skills of 
children at risk for later reading problems and the word recognition skills of other 
children. One should not wait to teach fundamental word recognition skills for Dutch 
orthography until at-risk children possibly develop these skills “spontaneously”, 
because the gap between the pre-reading development of such children and normally 
developing children can rapidly increase from the beginning of Grade 1 (Ruijssenaars, 
Haers, & Van den Broucke, 1993; Smits & Braams, 2008). For this reason, and 
on the basis of our studies in Chapters 2, 3 and 4  and of some earlier studies of 
Aarnoutse and colleagues, a diagnostic program has been developed for teachers, 
namely ‘Tests for Early Literacy’ (Toetspakket voor Beginnende geletterdheid) 
(Aarnoutse, Beernink, & Verhagen, 2008). This program entails the repeated 
assessment of naming speed, phonemic awareness, letter knowledge and vocabulary, 
and it therefore allows evaluation of the development of reading-related skills and 
the effects of interventions in Kindergarten and the beginning of Grade 1. The main 
purpose of the Tests for Early Literacy is to screen diagnostically for children who 
may be at risk for reading problems and evaluate the effects of interventions. Early 
Literacy should thus be used in combination with programs for the remediation of 
weaknesses in word recognition basic skills (e.g., Smits & Braams, 2008; Verhagen, 
2000; Wentink & Verhoeven, 2003; Wouters & Wentink, 2005). In new research 
with large groups of children and some new statistical analyses, norms have been 
created for all the tests in our and earlier studies (Aarnoutse, et al., 2008). With 
the use of ‘Tests for Early Literacy’ , the following can be done. First, the children 
can be identified who have not yet learned the basic skills needed to decode words 
by the end of Kindergarten. Second, the children who have developed the basic 
skills needed to decode words but appear to be at risk for problems with fast word 
recognition because of low scores on naming speed tests, can be identified too. And 
third, the children who appear to belong to both of the above groups mentioned 
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can be identified (i.e., those children with low basic skills for word recognition in 
addition to low naming speed scores, including Double Deficit children who have 
deficits in naming speed and phonemic awareness as well, and have a high risk for 
word recognition problems) (Van den Bos, 2008). Most attention should be given to 
the last group of children and efforts to teach these children how to decode printed 
words. In Dutch orthography, however, learning to decode words is typically not 
the basic problem and, when it is, most regular programs and programs for remedial 
teaching have special units intended to teach such decoding to children with reading 
difficulties. In Dutch orthography, the speed of word recognition is the main problem 
which, as said before, often occurs in combination with naming speed problems. 
Programs to stimulate fast reading for English orthography are so-called “repeated 
reading” programs. Characteristic of these programs is that a group of children reads 
the same text during 20 to 30 minutes four times a week in chorus with a teacher. 
The level of text difficulty should be clearly above the children’s current level of word 
recognition skill. On the fifth occasion, the children should read the text aloud and on 
their own. According to the National Reading Panel (2000), only this kind of program 
has been found to be moderately effective for not only improved reading speed and 
fluency but also for improved word recognition accuracy and reading comprehension 
for both children with and without reading difficulties. However, there are some 
considerable gaps in the research on these programs, including no evidence regarding 
their suitability for use with children who have extreme reading disorders. 
In the Netherlands, three so-called ”connect” programs have been developed 
on the basis of connectionist reading theory, in part, and also on a repeated reading 
approach to stimulate the speed and fluency of children’s reading (Smits & Braams, 
2006). The first program can be used for poor readers starting in October of Grade 1; 
the second program from February of Grade 1; and the third program can be used in 
Grade 2. In addition, the RALFI program, in the tradition of English-language repeated 
reading programs can be used when the lowest level of text reading, as defined in the 
Netherlands, has been mastered by the child (Smits & Braams, 2006). At the moment, 
however, there is no information available on the effectiveness of these Dutch language 
programs. Research on the effectiveness of these programs when used with very serious 
dyslectics is needed, for example, for comparison to a program such as “Learning to 
read after all?” (Toch Nog Leren Lezen?) (Verhagen, 1996).
 Much about the causes, diagnosis and treatment of dyslexia is still unknown. 
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Therefore the ‘Dutch Dyslexia Program’ (DDP) is important. This long range, 
multidisciplinary research program was set up by the Dutch Organization for 
Scientific Research (Nederlandse Organisatie voor Wetenschappelijk Onderzoek or 
NWO). For example, several studies of this research project concern the diagnosis 
and remediation of dyslexia before Kindergarten. 
6.5 Directions for future research
In longitudinal studies of children learning to read in languages with relative 
consistent orthographies, both the speed and accuracy of word recognition should 
be measured, which is in contrast to almost all of the studies of languages with 
inconsistent orthographies (i.e., English) and languages with relatively consistent 
orthographies to date. The predicted effects of phonological awareness and naming 
speed have been found to differ for the speed and accuracy of word recognition 
by Schatschneider et al. (2004), De Jong and Wolters (2002) and in our studies 
in Chapters 2, 3 and 4. The accuracy of word recognition should be measured 
using graded word lists with no time pressure, because the measurement of word 
recognition accuracy using time constraints and the word lists designed for timed 
measurement can only provide an impure measure of accuracy. More theoretical 
research is needed in defining the constructs of word recognition speed and word 
recognition accuracy. This is even more necessary for the constructs of word spelling 
accuracy and word spelling speed in relation to each other and to the constructs 
of word recognition speed and word recognition accuracy. This should be done in 
combination with additional longitudinal studies of naming speed and phonologic 
awareness in relation to word recognition and word spelling. From an interpretation 
of the theories of Perfetti (1997) and Van den Bos (2008) in Chapter 5, concerning 
word recognition and spelling, for example, it is predicted that children’s prior 
naming speed will be found to uniquely relate to the speed of their word spelling for 
relatively frequent and simple words if they are good spellers. 
Why naming speed in Kindergarten is significantly related to the accuracy 
of word spelling in early Grade 1 needs to be investigated. It is possible, that the 
accuracy of children’s word spelling in the third month of Grade 1 already relates 
to underlying orthographic representations although less strongly than to underlying 
phonological representations as part of the lexical representation. In keeping with 
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this, Cassar and Treiman (1997) found evidence suggesting that orthographic 
knowledge may indeed be present in Kindergarten and early Grade 1. The early use 
of (partly) orthographic representations at the beginning of Grade 1 may be even 
more the case for word recognition because naming speed relates earlier to word 
recognition in our and other studies than to word spelling accuracy.  In a new study 
that has yet to be published but concerns the same dataset as the present studies, 
we indeed found naming speed at the beginning of Grade 1 to relate more strongly 
to word recognition speed than to word spelling accuracy although the relation at 
the beginning of Grade 1 with word recognition speed is just as strong as that of 
phonemic awareness. The associations of naming speed and phonemic awareness 
with word recognition accuracy are comparable to those with word spelling accuracy. 
Research into the early use of orthographic representations is thus important to better 
understand the early development of word recognition and word spelling. 
 In the present studies, we found the analysis of the first or the last phoneme 
in a word to be quite well-developed already at the beginning of Kindergarten 
before instruction in this or related skills has presumably occurred.  Beernink (2002) 
showed that even children in November of Kindergarten reached almost mastery for 
this skill. We hypothesized that this may be a consequence of the maturation of an 
awareness of the independence of words within the stream of speech and that this 
awareness may entail recognition of the first and final phonemes of words. Further 
research on this skill is important as it is the first phonemic skill - after onset-rime 
awareness with one consonant as onset - to predict the accuracy of children’s word 
recognition and the accuracy of their spelling. 
In future research, the relations between the speed of word recognition and 
naming speed should also be examined using the techniques developed by Rayner et 
al. (2005) to highlight the role of word-holistic features in particular. It is possible, 
for example, that greater similarities will appear with regard to the components of 
word recognition speed and naming speed using such a technique. For the study of 
spelling, eye movement studies can also provide insight into the processes that occur 
both during and after the writing of a word. 
Cross-linguistic research is, as already mentioned, needed to gain greater 
insight into the similarities and differences between learning to read in English 
and languages with more consistent orthographies. Most studies find significant 
differences between such different types of orthographies, but some do not. For 
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example, Kirby, Parrila, & Pfeiffer, (2003) report English language results that are 
not in line with the results of most other studies of English orthography, but are more 
in line with our results. In other research, both Patel et al. (2004) and Caravolas et 
al. (2005) have found complex phonological tasks to predict the speed of children’s 
word recognition in a language with a relatively consistent orthography just as for 
English with its inconsistent orthography. These results are not in agreement with 
the findings of other studies of languages with relatively consistent orthographies but 
may be explained by the use of complex phonemic tasks that sometimes involve a 
speed element, which is in contrast to the use of “classical” tests of phonemic analysis 
and synthesis in other studies of languages with relatively consistent orthographies. 
Additional research is thus called for using these two groups of phonemic tests in 
cross-linguistic research involving English and languages with more consistent 
orthographies.
Finally it is important to know what the reason is of the low to moderate 
correlation that is often found between naming speed and phonemic  awareness, for 
example by investigating which component of naming speed relates most strongly 
to which component of phonemic awareness. The result of this research could have 
important consequences for the question whether advanced word recognition is 
related to word-holistic phonological variables, in consistent orthographies. 
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Summary
In our studies, we followed a group of 226 children from early Kindergarten through 
grade 2. Two research questions stood central. First, what is the effect of the children’s 
early naming speed and phonemic awareness on their word recognition and word 
spelling in grades 1 and 2? Second, how do the skills of naming speed and phonemic 
awareness develop from the third month of Kindergarten through the second month 
of grade 1? 
 To answer the first research question, we called upon the methods of Wagner, 
Torgesen, and Rashotte as described in Chapter 2. The independent variables were 
phonemic awareness and naming speed in early and late Kindergarten and Grade 1. 
The control variables were vocabulary and letter knowledge in Kindergarten in the 
first three studies and vocabulary in Kindergarten in the fourth study. The dependent 
variables were word recognition speed and word recognition accuracy in the first 
three studies and word spelling accuracy in the fourth study. The dependent variables 
were measured in early and late Grade 1 and late Grade 2. For the prediction of the 
dependent variables, the influence of autoregression was controlled for except from 
Kindergarten in Chapters 4 and 5 because most children had not started to learn to 
read or spell yet. 
In the first study, which is reported on in Chapter 2, the effects of naming speed, 
phonemic analysis, and phonemic synthesis in early Grade 1 on word recognition 
speed and word recognition accuracy at the end of Grade 1 were investigated. The 
stability of naming speed, phonological analysis, and phonological synthesis from 
the beginning of Kindergarten to the beginning of grade 1 was also investigated.
In the second study, which is reported on in Chapter 3, phonemic analysis 
and phonemic synthesis were combined in order to obtain a more robust measure of 
phonemic awareness. The effects of the children’s early naming speed and phonemic 
awareness on their word recognition speed and word recognition accuracy at the end 
of  Grade 1 were then determined. The same was done for their word recognition speed 
and word recognition accuracy at the end of Grade 2 but now using the children’s 
naming speed and phonemic awareness from late Grade 1. The bidirectional effects 
of word recognition speed and word recognition accuracy in early grade 1 on naming 
speed and phonemic awareness in late Grade 1 were also examined. In addition the 
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effects of phonemic awareness and naming speed in early grade 1 on naming speed 
and phonemic awareness in late grade 1 respectively, were determined. 
In the third study, which is reported on in Chapter 4, the effects of naming 
speed and phonemic awareness in early and late Kindergarten and Grade 1 on 
word recognition speed and word recognition accuracy at the end of Grade 2 were 
investigated. The latter is when word recognition is automatizing.
In the fourth study, which is reported on in Chapter 5, the effects of naming 
speed and phonemic awareness in early and late Kindergarten and Grade 1 on word 
spelling accuracy in early and late Grade 1 and late Grade 2 were determined. These 
results were compared with the results for word recognition in Chapter 3 in the 
context of a theoretical framework for the development of word recognition and 
word spelling.
In each of the studies, the correlations between phonemic awareness and 
naming speed were also examined as this is important for the interpretation of the 
study results. 
With regard to the first research question, naming speed was found to be a 
better predictor of children’s word recognition than phonemic awareness was. 
Naming speed always predicted both the speed and accuracy of the children’s later 
word recognition, and it always predicted the accuracy of the children’s later word 
spelling as well. Phonemic awareness, in contrast, never predicted the speed of 
the children’s later word recognition and only predicted the accuracy of their later 
word recognition on some measurement occasions although it always predicted the 
accuracy of the children’s word spelling and greatly predominated over naming 
speed in the prediction of the accuracy of the children’s spelling in early Grade 1. 
Whether or not the same holds for the prediction of word recognition speed and word 
recognition accuracy in early Grade 1 from Kindergarten and the beginning of Grade 
1 is a topic for a new study. 
Naming speed appeared to be a very stable factor between the beginning 
of Kindergarten and the beginning of grade 1. The stability of phonemic analysis 
and phonemic synthesis was somewhat less. As expected from other research, no 
bidirectional effects for the speed or accuracy of the children’s word recognition at 
the beginning of Grade 1 were found for their naming speed or phonemic awareness 
at the end of Grade 1. Phonemic awareness at the beginning of grade 1 negatively 
predicted naming speed at the end of Grade 1, which suggests that phonemic 
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awareness may mediate the process of seeing and naming well-known signs and 
actually slow their naming. 
The correlations between naming speed and phonemic awareness were low 
in studies 1 and 2 and between low and moderate in studies 3 and 4. The question 
whether naming speed and phonological awareness are substantially related can thus 
not be answered in our studies (see section 6.2.1).
Differential relations between word recognition and word spelling, on the one 
hand, and naming speed and phonemic awareness, on the other hand, were predicted 
on the basis of a theoretical framework that describes the development of children’s 
word recognition and word spelling in relation to each other. Word recognition speed 
at the ends of Grade 1 and Grade 2 along with word recognition accuracy at the 
end of Grade 2 were only predicted by naming speed while spelling at the ends of 
Grade 1 and Grade 2 was predicted by both naming speed and phonemic awareness 
on the two occasions. This was in keeping with our expectations. The theoretical 
framework also suggested what naming speed may predict in Dutch grades 1 and 
2: the speed and accuracy of the recognition and retrieval of the orthographic 
representation of a word. This suggestion was supported by the results of our studies 
with the exception of the relation between naming speed and the speed of word 
spelling, which was simply not investigated in the present studies. Dutch children’s 
alphanumeric naming speed presumably predicts their word recognition and word 
spelling because it may measure largely the same as the latter two skills once they 
have automatized. That is, the speed and accuracy of the recognition or retrieval of 
the orthographic representations of letters and digits. The correlation between word 
recognition speed and naming speed may increase over the course of time because 
the level of automatization for the naming of words comes closer to the level of 
automatization for the naming of letters and digits (see section 6.2.2); at least in 
Dutch, a language with a relatively consistent orthography. 
The studies reported on in Chapters 2, 3, 4 and 5 concerned a single 
longitudinal dataset. Our studies differ from most other longitudinal studies in a 
language with a relatively consistent orthography with respect to the following. 
First, in addition to the usual speed of children’s word recognition, the accuracy of 
their word recognition and the accuracy of their word spelling were also examined 
in the three consecutive measurements in Grade 1 and Grade 2. And second, the 
children’s naming speed and phonemic awareness were measured on four occasions, 
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namely two times in Kindergarten and two times in Grade 1. Moreover, the initial 
measurement of phonemic awareness and naming speed for letters and digits 
occurred in early Kindergarten before any formal preparatory reading, spelling, 
or arithmetic instruction had taken place; measurement was made possible first by 
using the most well-known letters and digits in Kindergarten. And second by briefly 
training the letters and digits -if necessary- just prior to the administration of the tests 
(see paragraph 3.2.3).
With regard to the first research question, namely the effects of children’s 
early naming speed and phonemic awareness on their word recognition and word 
spelling in grades 1 and 2, the present findings confirm and extend the relatively 
greater importance of naming speed and lesser importance of phonemic awareness 
for the prediction of children’s later word recognition in a language with a relatively 
consistent orthography (i.e., Dutch). For English orthography, the reverse is mostly 
found.
The second research question concerned the starting level and development of 
the children’s phonemic and naming speed skills. In early Kindergarten, the children 
showed a clearly greater than average level of skill for the analysis of the first and 
last phonemes in a word. In earlier research by Beernink (2002), almost mastery 
was reported for the same skill in November of Kindergarten (see sections 2.1.2 
and 6.2.3). Given that no instruction occurred with regard to this skill or a related 
skill, the level of mastery cannot be explained in terms of “interactionism” or, in 
other words, the assumption that children’s phonemic skills develop predominantly 
in interaction with (preparatory) reading and spelling instruction. It appears, rather, 
that children have learned at an early age to identify the boundaries of words within 
the ongoing flow of speech and that this may facilitate particularly their awareness 
of the first and last phonemes in a word. 
In order to characterize the development of the children’s phonemic and 
naming speed skills, the courses of development across two consecutive time periods 
were compared. Period 1 lasted from November to April of Kindergarten and period 
2 from April of Kindergarten to October of Grade 1 (Christmas and summer holidays 
excluded). Phonemic synthesis and naming speed for colors and pictures were 
assessed in November and April of Kindergarten and in October of Grade 1, which 
means that the development of these skills across the two periods of time could be 
described (i.e., during Kindergarten and from Kindergarten to early Grade 1). In 
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November and April of Kindergarten, the analysis of the first and last phonemes of 
words was assessed; in April of Kindergarten and October of Grade 1, the analysis 
of the first or last phonemes of pseudo-words was assessed. Via regression of the 
former skill upon the latter skill, a score for the phonemic analysis of the first and last 
phonemes in a real word could be estimated for October of Grade 1.
Naming speed for letters A and digits A (three letters and three digits, 
respectively) was determined for November and April of Kindergarten and naming 
speed for letters B and digits B (five letters and five digits, respectively) was 
determined for April of Kindergarten and October of Grade 1. Via the regression of 
the version B scores on the version A scores, an estimated score for version B of the 
alphanumeric naming speed tests in November of Kindergarten could be estimated 
(see section 2.3.1).
The scores for periods 1 and 2 were next compared for each of the afore 
mentioned skills in a repeated measures multivariate analysis of variance. It was 
assumed that the development of the skills within the two periods was linear. The 
level of ‘no complex’ phonemic analysis and synthesis in late Grade 1 was also 
analyzed in order to see if it is really as high as shown in other research on languages 
with relatively consistent orthographies (see section 4.1.1).
Given that the phonemic analysis of the first and last phonemes in a word showed 
a ceiling effect in October of Grade 1, the development of this variable could not be 
adequately compared across the two periods of interest here. The level of phonemic 
synthesis was found to increase significantly and equally across the two periods of time 
although a similar rate of development had not been predicted as starting to learn to 
read and spell at the beginning of Grade 1 was expected to stimulate the development 
of phonemic synthesis at this point (i.e., during the final months of period 2). In the 
second and third trimesters of Kindergarten, however, informal training of phonemic 
awareness was reported to occur for about equal and substantial amounts of time 
in periods 1 and 2 in Kindergarten. It is thus plausible that such training raised the 
children’s level of phonemic awareness and thus enabled them to synthesize VCC- and 
CVCC-words in April of Kindergarten. The children’s level of phonemic synthesis 
is assumed to develop further during the third trimester of Kindergarten and through 
October of Grade 1 with the synthesis of CCVCC-words and CCVCC-pseudo-words 
thus enabled. The relative lack of development in period 2 relative to period 1 may thus 
be due to the fact that the children are being taught to recognize and spell mostly CVC-
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words that probably do not stimulate their phonemic synthesis beyond the already high 
level that they have at the beginning of Grade 1. 
It is possible that phonemic synthesis is only stimulated when the level of 
the words to recognize (i.e., read) is relatively higher than the level of the words to 
synthesize. And this might have been the case in the study by Wesseling and Reitsma 
(1998), as discussed in section 6.2.3. 
From early Grade 1 to late Grade 1, the development of the children’s phonemic 
skills was also found to be fast. In late Grade 1, the children could -on average- analyze 
and synthesize such difficult pseudo-words as sliegork and spaanlerk. A high level 
of ‘no complex’ phonological analysis and/or synthesis around the end of Grade 1 
has also been shown in other languages with relatively consistent orthographies (see 
sections 4.1.1 and 6.2.3).
We can thus conclude that the analysis of the first or last sound in a word in 
early Kindergarten is probably not the result of instruction but largely a result of 
maturation and early language exposure. The subsequent development of the children’s 
phonemic skills in our studies appeared to be stimulated by explicit training of their 
phonemic awareness in the second and third trimesters of Kindergarten. It is possible 
that phonemic synthesis reached -after explicit instruction during Kindergarten- such 
a high level that further stimulation via initial reading and spelling instruction  at 
the beginning of grade 1 was simply not possible. That is, stimulation of phonemic 
synthesis as a result of learning to recognize words may only occur when the level 
of the words to be recognized (i.e., read) is relatively higher than the level of the 
words to be synthesized ( see section 6.2.3). The level of ‘no complex’ phonological 
analysis and synthesis at the end of grade 1 was very high, just like in other languages 
with relative consistent orthographies. 
Naming speed for letters and digits also increased significantly and equally 
across the two periods studied here. In contrast to this, a stronger increase was 
expected to be found for period 2 as a putative result of greater experience with the 
naming of letters, letters in words, digits, and complete words during the last few 
months of period 2. The present results appear to be in line, however, with the results 
of other research showing naming speed in Kindergarten and Grade 1 to be difficult 
to influence using programs intended to speed naming times (see section 3.4). It is 
thus plausible that increased experience with the naming of letters and digits during 
Kindergarten does not necessarily lead to faster naming. The development of naming 
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speed for letters and digits in Kindergarten thus appears to be mostly a matter of 
maturation. Naming speed for colors and pictures, in contrast, did not increase across 
period 1 but did increase across period 2. It is certainly possible that naming of 
colors and pictured objects is more semantic and therefore more conscious than the 
naming of letters and digits and therefore automatize later than the naming of letters 
and digits. 
With regard to the second research question or how children’s naming speed 
and phonemic awareness develop from the third month of Kindergarten through 
the second month of Grade 1, thus, naming speed for letters and digits developed 
significantly and equally across the two periods we compared. The extra experience 
with letters and digits in early Grade 1 did not foster more marked development in 
the naming speed for letters and digits in period 2 than in period 1. After learning to 
name the letters and the digits in the relevant tests, the increased speed of naming 
for letters and digits appeared to be mostly a matter of maturation. Naming speed for 
colors and pictures, in contrast, did not increase at all across period 1 but did increase 
across period 2. A possible reason for this is that the names of the most well-known 
letters and digits in Kindergarten constitute smaller groups of more highly consistent 
signs than the names of colors and pictured objects and therefore automatize earlier 
(see sections 2.1.3 and 6.2.3).
 The answer to the first research question is thus that the early naming speed 
and phonemic awareness of children reliably predict their word recognition at 
different times in their early elementary school development. The answer to the second 
research question sheds greater light on just how Dutch speaking children’s naming 
speed and phonemic awareness develop during Kindergarten. Considered together 
with the findings of earlier research by Aarnoutse and colleagues, the answers to the 
research questions examined here have contributed to the development of a program 
for the early diagnostic screening of children for signals of reading problems by their 
teachers. Phonemic awareness, naming speed, letter knowledge, and vocabulary can 
be repeatedly assessed in Preschool, Kindergarten, and the beginning of first Grade 
using the Toetspakket voor Beginnende Geletterdheid [Tests for Early literacy] 
as described in section 6.4. With the exception of naming speed, which has been 
found to be difficult to train, the results of such a screening program can then inform 
teachers about weak skills and the need for remediation of these skills already in 
Kindergarten using existing programs. Those children with a double deficit (i.e., 
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weak phonemic awareness and slow naming speed) should be targeted in particular 
for remediation as these children are at a high risk for dyslexia. While naming 
speed is difficult to influence, crucial phonemic skills and the accurate naming of 
graphemes can certainly be trained and gradually promote the development of the 
word recognition strategy needed to successfully read. 
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Samenvatting
In onze onderzoeken volgden we een groep van 226 leerlingen van de derde maand 
van groep 2 (Begin groep 2) tot en met het einde van groep 4. Het doel van onze 
onderzoeken was antwoord geven op de volgende twee onderzoeksvragen. Ten 
eerste, wat is het effect van benoemsnelheid en fonemisch bewustzijn op latere 
woordherkenning en woordspelling? En ten tweede, hoe verloopt de ontwikkeling 
van benoemsnelheid en fonemisch bewustzijn van het begin van groep 2 tot en met 
de tweede maand van groep 3 (Begin van groep 3)?
 Om de eerste onderzoeksvraag te beantwoorden, gebruikten we de 
onderzoeksmethode van Wagner, Torgesen en Rashotte, zoals beschreven in 
hoofdstuk 2.2.4. De onafhankelijke variabelen waren benoemsnelheid en fonemisch 
bewustzijn aan het begin en einde van zowel groep 2 als groep 3. Als controle 
variabelen gebruikten we woordenschat en letterkennis in groep 2 in de eerste 
drie onderzoeken en woordenschat in groep 2 in onderzoek 4. De afhankelijke 
variabelen in de eerste drie onderzoeken waren de snelheid en nauwkeurigheid van 
woordherkenning en in het vierde onderzoek de nauwkeurigheid van woordspelling. 
De afhankelijke variabelen werden gemeten aan het begin en einde van groep 3 en 
aan het einde van groep 4. De voorspellingen van de afhankelijke variabelen werden 
gecontroleerd voor de invloed van autoregressie, behalve voor de voorspellingen 
vanuit groep 2 in de hoofdstukken 3 en 4 omdat de meeste leerlingen toen nog geen 
niveau van woordherkenning en woordspelling hadden bereikt.
 In het eerste onderzoek, in hoofdstuk 2, werden de effecten onderzocht 
van benoemsnelheid, fonemische analyse en fonemische synthese op de snelheid 
en nauwkeurigheid van woordherkenning aan het einde van groep 3. Ook werd 
de stabiliteit vastgesteld van benoemsnelheid, fonemische analyse en fonemische 
synthese gedurende de periode van begin groep 2 tot en met het begin van groep 3.
In het tweede onderzoek, in hoofdstuk 3, werden fonemische analyse en 
fonemische synthese gecombineerd om tot een meer robuuste fonemische variabele 
te komen. De effecten van benoemsnelheid en fonemisch bewustzijn op de snelheid 
en nauwkeurigheid van woordherkenning werden vastgesteld aan het einde van 
groep 3. Hetzelfde gebeurde voor woordherkenning aan het einde van groep 4, 
maar dan vanuit de benoemsnelheid en het fonemisch bewustzijn aan het einde van 
groep 3. Ook werden de bi-directionele effecten van de snelheid en nauwkeurigheid 
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van woordherkenning aan het begin van groep 3 op de benoemsnelheid en het 
fonemisch bewustzijn aan het einde van groep 3 bepaald. Tevens werden de 
effecten van fonemisch bewustzijn en benoemsnelheid aan het begin van groep 3 op 
respectievelijk de benoemsnelheid en het fonemisch bewustzijn aan het einde van 
groep 3 vastgesteld.
In het derde onderzoek, in hoofdstuk 4, werden de effecten onderzocht van 
benoemsnelheid en fonemisch bewustzijn aan het begin en einde van zowel groep 2 
als groep 3, op de snelheid en nauwkeurigheid van woordherkenning aan het einde 
van groep 4, wanneer woordherkenning begint te automatiseren. 
In het vierde onderzoek in hoofdstuk 5 werd het effect nagegaan van de 
benoemsnelheid en het fonemisch bewustzijn aan het begin en einde van zowel 
groep 2 als van groep 3 op de nauwkeurigheid van woordspelling aan het begin en 
einde van groep 3 en aan het einde van groep 4. Deze resultaten werden vergeleken 
met die voor woordherkenning in hoofdstuk 3 in de context van een theoretisch 
kader waarin de ontwikkelingen van woordherkenning en woordspelling met elkaar 
konden worden vergeleken.
In elk van onze onderzoeken werden ook de correlaties tussen benoemsnelheid 
en fonemisch bewustzijn vast gesteld, wat belangrijk is voor de interpretatie van de 
resultaten.
 Uit de bevindingen met betrekking tot de eerste onderzoeksvraag blijkt, 
dat benoemsnelheid een betere voorspeller is dan fonemisch bewustzijn voor 
woordherkenning, omdat benoemsnelheid altijd de snelheid en de nauwkeurigheid 
van woordherkenning voorspelde en bovendien altijd de nauwkeurigheid van 
woordspelling. Fonemisch bewustzijn daarentegen voorspelde nooit de snelheid 
van woordherkenning en maar op enkele meetmomenten de nauwkeurigheid van 
woordherkenning. Fonemisch bewustzijn voorspelde wel, net als benoemsnelheid, 
altijd de nauwkeurigheid van woordspelling, maar domineerde benoemsnelheid 
aan het begin van groep 3 door veel hogere regressie coëfficiënten in relatie met 
de nauwkeurigheid van woordspelling. Of hetzelfde geldt voor de snelheid en 
nauwkeurigheid van woordherkenning aan het begin van groep 3 is onderwerp van 
een nieuw onderzoek. 
Benoemsnelheid bleek een zeer stabiele factor te zijn in de periode van begin 
groep 2 tot en met begin groep 3. Dit gold in wat mindere mate voor fonemische 
analyse en fonemische synthese. Zoals verwacht op grond van andere onderzoeken, 
181
samenvattIng
werden geen bi-directionele effecten vastgesteld voor woordherkenning aan het begin 
van groep 3 op de benoemsnelheid en het fonemisch bewustzijn aan het einde van 
groep 3. Fonemisch bewustzijn aan het begin van groep 3 voorspelde echter negatief 
de benoemsnelheid aan het einde van groep 3, wat kan betekenen dat fonemische 
benoeming plaats vindt tussen het zien en benoemen van een letter, getal, kleur of 
plaatje van een object wat de benoemsnelheid kan vertragen.
De correlaties tussen benoemsnelheid en fonemisch bewustzijn waren laag 
in de onderzoeken 1 en 2, maar laag tot middelmatig in de onderzoeken 3 en 4. De 
vraag in hoeverre benoemsnelheid en fonemisch bewustzijn in onze onderzoeken 
met elkaar samenhangen, kan dus niet worden beantwoord.
 Het verschil in relaties tussen woordherkenning en woordspelling enerzijds, 
en benoemsnelheid en fonemisch bewustzijn anderzijds, werd onderzocht vanuit 
een theoretisch kader, dat de ontwikkeling beschrijft van woordherkenning en 
woordspelling in relatie tot elkaar. De snelheid van woordherkenning aan het einde 
van groep 3 en groep 4 en de nauwkeurigheid van woordherkenning aan het einde van 
groep 4 werden alleen voorspeld door benoemsnelheid, terwijl de nauwkeurigheid 
van woordspelling aan het einde van groep 3 en groep 4 zowel werd voorspeld 
door benoemsnelheid als door fonemisch bewustzijn. Deze resultaten waren in 
overeenstemming met de verwachtingen.
Vanuit dit theoretische kader werd ook beschreven wat benoemsnelheid, na 
het beginnend lezen en spellen, in de groepen 3 en 4, in relatie tot woordherkenning 
en woordspelling zou kunnen voorspellen: de snelheid en nauwkeurigheid van het 
herkennen (woordherkenning) en het ophalen uit het geheugen (woordspelling) 
van de orthografische representatie van een woord. Deze verwachting wordt 
ondersteund door de resultaten van onze onderzoeken, behalve voor de relatie tussen 
benoemsnelheid en de snelheid van woordspelling, omdat die niet werd onderzocht.
Alfanumerieke benoemsnelheid zou kunnen correleren met woordherkenning 
en woordspelling omdat deze min of meer hetzelfde meet binnen het theoretisch 
kader als de twee laatst genoemde vaardigheden als deze automatiseren: de 
snelheid en nauwkeurigheid van het herkennen of ophalen uit het geheugen van de 
orthografische representaties van letters en cijfers. De correlatie tussen de snelheid 
van woordherkenning en alfanumerieke benoemsnelheid zou kunnen toenemen in 
de loop der tijd, omdat het niveau van automatisering van benoeming van woorden 
steeds dichter komt te liggen bij het niveau van automatisering van de benoeming 
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van letters en cijfers, althans in een relatief consistente orthografie (zie paragraaf 
6.2.2). 
 De onderzoeken 1, 2, 3 en 4 hebben betrekking op één longitudinale dataset. 
Onze onderzoeken verschillen van de meeste andere longitudinale onderzoeken in 
een relatief consistente orthografie op twee punten. Ten eerste, in aanvulling op de 
gebruikelijke criterium variabele ‘snelheid van woordherkenning’, werden ook ‘de 
nauwkeurigheid van woordherkenning’ en ‘de nauwkeurigheid van woordspelling’ 
als afhankelijke variabelen opgenomen en ook onderzocht op de drie opeenvolgende 
metingen in groep 1 en groep 2. En ten tweede werden benoemsnelheid en fonemisch 
bewustzijn vier keer gemeten, namelijk twee keer in groep 2 en twee keer in groep 
3. De eerste meting van de benoemsnelheid van letters en cijfers en van fonemisch 
bewustzijn aan het begin van groep 2, hadden plaats vóór het (voorbereidend) lees-, 
spelling- en rekenonderwijs. Die metingen waren ten eerste mogelijk door de meest 
gekende letters en cijfers in groep 2 te gebruiken. En ten tweede doordat de kinderen 
een korte training in de niet gekende cijfers en letters kregen, net vóór het afnemen 
van voornoemde testen (zie paragraaf 3.2.3).
 Samenvattend, de resultaten van onze onderzoeken bevestigen en verbreden 
het grotere belang van benoemsnelheid ten opzichte van het kleinere belang van 
fonologische vaardigheden voor het voorspellen van woordherkenning in groep 3 
en groep 4 in (relatief) consistente orthografieën. In de weinig consistente Engelse 
orthografie wordt meestal het tegenovergestelde gevonden. 
Onze tweede onderzoeksvraag had betrekking op de ontwikkeling van 
vaardigheden met betrekking tot het fonemisch bewustzijn en de benoemsnelheid. 
In november van groep 2 had de onderzoeksgroep duidelijk een meer dan gemiddeld 
niveau voor het analyseren van het eerste of laatste foneem van een woord, een 
vaardigheid die, ook in november groep 2, vrijwel beheerst werd in een eerder 
onderzoek van Beernink (2002) (zie paragrafen 2.1.2 en 6.2.3). Omdat geen 
instructie was gegeven in deze of een verwante vaardigheid, kan het bereikte niveau 
niet verklaard worden vanuit het interactionistische gezichtspunt: fonemische 
vaardigheden ontwikkelen zich in hoofdzaak in interactie met het (voorbereidend) 
leren lezen en spellen. Een mogelijke verklaring voor de vroege ontwikkeling van 
deze vaardigheid is, dat de kinderen van onze onderzoeksgroep woorden leerden 
onderscheiden in de ‘spraakstroom’, waarbij tegelijkertijd het bewustzijn van het 
eerste en laatste foneem kan worden gestimuleerd, omdat die als grenzen van het 
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gesproken woord kunnen gaan functioneren.
 Om de ontwikkeling van vaardigheden in benoemsnelheid en fonemisch 
bewustzijn te kunnen beschrijven, vergeleken we hun ontwikkeling in twee 
opeenvolgende perioden. Periode 1 duurde van november tot april van groep 2; 
en periode 2 van april groep 2 tot en met oktober groep 3 (uitgezonderd de Kerst- 
en de zomervakantie). De ontwikkelingen van fonemische synthese en van de 
benoemsnelheid van kleuren en plaatjes werden onderzocht in november en april 
van groep 2 en in oktober van groep 3. De ontwikkeling van deze vaardigheden 
in de perioden 1 en 2 kon dus worden gevolgd. In november en april van groep 2 
onderzochten we de analyse van het eerste of het laatste foneem van woorden en in 
april van groep 2 en oktober van groep 3 de analyse van het eerste en laatste foneem 
van pseudo-woorden. Door regressie van de eerst genoemde vaardigheid op de laatste, 
kon de score voor het eerste en laatste foneem van woorden in oktober van groep 
3 worden geschat. De benoemsnelheid van ‘letters A’ en ‘cijfers A’ (respectievelijk 
drie letters en drie cijfers) werd vastgesteld in november en april van groep 2 en de 
benoemsnelheid van ‘letters B’ en ‘cijfers B’ (respectievelijk 5 letters en 5 cijfers) 
in april van groep 2 en oktober van groep 3. Door regressie van de versies B op de 
versies A was het mogelijk de scores te schatten voor de versies B in november van 
groep 2 (zie paragraaf 2.3.1).
De scores in de perioden 1 en 2 werden voor elke vaardigheid vergeleken met 
behulp van multivariate analyse in het herhaalde metingen design. We namen aan dat 
de ontwikkeling van de vaardigheden binnen de perioden 1 en 2 lineair was.
Van het niveau van ‘niet complexe’ fonemische analyse en synthese aan het 
einde van groep 3 werd vast gesteld dat het inderdaad erg hoog was zoals in andere 
onderzoeken in relatief consistente orthografieën is gevonden (zie paragraaf 4.1.1).
Omdat fonemische analyse van het eerste of laatste foneem van een woord 
een plafond effect vertoonde in oktober van groep 3 kon de ontwikkeling van deze 
zich snel ontwikkelende vaardigheid in de perioden 1 en 2 niet adequaat worden 
vergeleken. Het niveau van fonemische synthese echter nam significant en even snel 
toe in beide perioden. Deze even snelle ontwikkeling in beide perioden werd niet 
verwacht, omdat we veronderstelden, dat in de laatste twee maanden van periode 2 
het leren herkennen en spellen van woorden in interactie met fonemische synthese de 
ontwikkeling van deze laatste vaardigheid sterk zou stimuleren. Het bleek echter, dat 
in het tweede en derde trimester van groep 2 door beide scholen dagelijks informeel 
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maar vrij veel les gegeven werd in fonemische vaardigheden, ongeveer even veel in 
periode 1 als in periode 2 (zie paragraaf 6.2.3). Het is plausibel dat door deze oefening 
in fonemische vaardigheden het niveau van fonemische synthese in april groep 
2 was toegenomen tot op het niveau van KMM-woorden (Klinker, Medeklinker, 
Medeklinker) en MKMM-woorden op een test waarvan de woorden opklommen in 
moeilijkheidsgraad. We nemen aan dat het niveau in het derde trimester van groep 
2 verder toenam tot in oktober groep 3 MMKMM-woorden en MMKMM-pseudo-
woorden gemakkelijk gesynthetiseerd konden worden. Een verklaring voor het niet 
toegenomen niveau van fonemische synthese in periode 2 ten opzichte van dat in 
periode 1 kan zijn, dat kinderen in de eerste twee maanden van groep 3 voornamelijk 
MKM-woorden leerden herkennen en spellen. Het interactieve effect van het leren 
herkennen en spellen van MKM-woorden op het niveau van fonemische synthese, 
was waarschijnlijk te klein voor stimulering boven het hoge niveau van fonemische 
synthese, dat gemiddeld al bereikt was. Een interactief effect van het leren herkennen 
en spellen van woorden op fonemische synthese treedt mogelijk alleen dan op 
wanneer het niveau van fonemische synthese aan de start van groep 3 beneden het 
niveau van MKM-woorden ligt (zie het onderzoek van Wesseling en Reitsma in 
paragraaf 6.2.3). 
Vanaf het begin van groep 3 tot en met het einde van groep 3 was de 
ontwikkeling van fonemische synthese eveneens snel. Aan het einde van groep 
3 konden de kinderen gemiddeld de fonemen van moeilijke pseudo-woorden 
synthetiseren, zoals ‘sliegork’ en ‘spaanlerk’. Een hoog niveau van niet complexe 
fonemische analyse en synthese aan het einde van groep 3 is ook voor andere relatief 
consistente orthografieën vastgesteld (zie de paragrafen 4.1.1 en 6.2.3).
 We concluderen dat de analyse van het eerste en laatste foneem van een woord 
aan het begin van groep 2 waarschijnlijk niet het resultaat is van onderwijs, maar 
van rijping en/of vroege taalstimulering. De ontwikkeling van fonemische synthese 
werd daarna gestimuleerd door dagelijkse informele training in het tweede en derde 
trimester van groep 2. Aan de start van groep 3 was vermoedelijk zo’n hoog niveau van 
fonemische synthese bereikt, dat interactieve stimulering van fonemische synthese 
door het leren herkennen en spellen van MKM-woorden in de eerste twee maanden 
van groep 3 niets kon toevoegen aan het hoge niveau dat al in deze vaardigheid was 
bereikt. Stimulering van fonemische synthese door het leren herkennen van woorden 
vindt mogelijk alleen plaats als het niveau van te synthetiseren woorden relatief laag 
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is in vergelijking met het niveau van te herkennen woorden. Het niveau van ‘niet 
complexe’ fonemische analyse en synthese aan het einde van groep 3 was zeer hoog, 
net als in andere talen met een consistente orthografie (zie paragraaf 4.1.1). 
 De benoemsnelheid van letters en cijfers nam eveneens in beide perioden 
significant en even snel toe, terwijl we ook hier een sterkere toename in periode 2 
hadden verwacht dan in periode 1, door meer ervaring in het benoemen van letters, 
letters in woorden en van cijfers in de laatste twee maanden van periode 2. Niettemin 
is dit resultaat in overeenstemming te brengen met onderzoek in de groepen 2 en 3, 
waaruit blijkt dat het moeilijk is door oefenprogramma’s benoemsnelheid te verhogen 
(zie paragraaf 3.4). Het is dan plausibel dat meer ervaring met het benoemen van 
letters en cijfers niet noodzakelijk zal leiden tot een extra toename van de snelheid 
in het benoemen van letters en cijfers in vergelijking met die in periode 1. Nadat de 
letters en cijfers van de toets zijn geleerd, is de ontwikkeling van benoemsnelheid in 
groep 2 mogelijk in hoofdzaak een kwestie van rijping.
De benoemsnelheid van kleuren en plaatjes nam niet toe in periode 1, maar 
wel in periode 2. Het niet toenemen van deze benoemsnelheid in groep 2 zou verband 
kunnen houden met het gegeven, dat de gebruikte letters en cijfers kleine groepen 
eenduidige tekens vormen, terwijl dit minder het geval is voor kleuren en plaatjes. 
De benoeming van kleuren en plaatjes lijkt meer semantisch en bewust van aard 
waardoor deze benoeming later zou kunnen automatiseren dan de benoeming van 
letters en cijfers (zie de paragrafen 2.1.3 en 6.2.3). 
 Samenvattend, de benoemsnelheid van letters en cijfers nam significant en 
even snel toe in de perioden 1 en 2. De extra ervaring in het benoemen van letters 
en cijfers in de laatste twee maanden van periode 2 verhoogde niet de toename van 
benoemsnelheid in vergelijking met die in periode 1. Na het leren benoemen van 
de drie tot vijf meest bekende letters en cijfers, nodig voor de afname van testen 
in onderzoek 1, lijkt de toename van de benoemsnelheid van letters en cijfers 
daarna vooral een kwestie van rijping. De benoemsnelheid van kleuren en plaatjes 
ontwikkelde zich niet in periode 1 maar wel in periode 2. Mogelijk begint het 
automatiseren van het benoemen van enkelvoudige letters en cijfers eerder dan voor 
kleuren en plaatjes van objecten, omdat de eerste deel uitmaken van kleinere groepen 
eenduidiger tekens. 
Het antwoord op de eerste onderzoeksvraag liet de voorspelbaarheid zien 
van woordherkenning en woordspelling op verschillende tijdstippen in de vroege 
samenvattIng
186
leesontwikkeling door benoemsnelheid en fonemisch bewustzijn. Het antwoord op de 
tweede onderzoeksvraag gaf aan hoe benoemsnelheid en fonemisch bewustzijn zich 
ontwikkelden in groep 2 en aan het begin van groep 3. Beide antwoorden, samen met 
de gegevens van eerdere onderzoeken door Aarnoutse en collega’s, hebben geleid tot 
het diagnostische programma ‘Toetspakket voor beginnende geletterdheid’. In groep 
1, groep 2 en aan het begin van groep 3 kunnen leraren met dit programma fonemisch 
bewustzijn, benoemsnelheid, letterkennis en woordenschat herhaaldelijk toetsen 
zoals besproken is in paragraaf 6.4. De toetsen kunnen ook gebruikt worden om het 
effect van de remediëring van deze vaardigheden te evalueren. Vooral kinderen die 
een ‘dubbel tekort’ hebben, namelijk in benoemsnelheid en fonemisch bewustzijn, 
komen in aanmerking voor die remediëring. Benoemsnelheid mag dan moeilijk zijn 
te beïnvloeden, letters en fonemische vaardigheden kunnen in combinatie met elkaar 
worden geleerd en geleidelijk, voorzichtig en met veel effectieve leertijd, overgaan 
in een leesstrategie die nodig is voor een succesvolle leesontwikkeling in groep 3. 
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